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APPENDIX C 


TABULATED ACOUSTIC DATA: SELECTED POINTS 


This appendix provides a more extensive list of performance and acoustic data 
for a smaller number of data points than appendix B. Table 5, which lists the order in 
which the data are presented, is repeated here for convenience. Symbols used in the 
listing are defined below. 

Symbol Quantity 


ALPHA 

CLR/S 

CPO/S 

CP/S 

CXR/S 

DB 

DBA 

DBAC 

DBC 

MAT 

MIC 

MTIP 

MTUN 

0MEG*R 

PM3N 

PMAX 

PNDB 

PNDBC 

POINT 

RPM 

RUN 

THETA 

VELOCITY 

VSOUND 

V/OR 


angle of shaft from vertical, positive aft, deg 

rotor lift coefficient, 

’ ps{nRf 


rotor nonideal power coefficient, CP/S - ^ (CLR/S) 2 - n -CXR/S 

rotor power coefficient, ■ ■ E - 8 

pS (liix) 

X-force coefficient, positive forward, 

dB value; not corrected for background noise 

dBA value; not corrected for background noise 

dBA with background noise subtracted 

dB with background noise subtracted 

advancing-tip Mach number 

microphone number 

rotational-tip Mach number 

wind-tunnel Mach number 

rotor-tip speed, m/sec 

minimum acoustic pressure, N/m 2 

maximum acoustic pressure, N/m 2 

PNdB, not corrected for background noise 

PNdB with background noise subtracted 

test-point number 

rpm of rotor 

test run number 

blade collective pitch, deg 

wind-tunnel velocity, knots 

velocity of sound, m/sec 

advance ratio 
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TABLE 5 .-KEY TO ACOUSTIC DATA TABULATED IN APPENDIX C 


Operating condition Tip planform, page numbers 


1 * 

Mjip 

Mai 

Y 

Swept-tapered 

Swept 

Tapered 

Rectangular 

0.200 

0.550 

0.660 

73 

89 

— 

— 

— 

.075 

.595 

.640 

30 

— 

-- 

— 

— 

.150 

.595 

.685 

60 

91 

— 

— 

— 

.200 

.600 

.720 

80 

92 

118 

131 

146 

.250 

.600 

.750 

100 

97 

— 

— 

— 

.300 

.600 

.780 

120 

100 

121 

134 

150 

.375 

.600 

.825 

150 

105 

124 

139 

154 

.400 

.600 

.840 

160 

107 

— 

— 

— 

.250 

.650 

.815 

107 

110 

— 

— 

— 

.375 

.650 

.895 

164 

111 

127 

142 

156 

.375 

.685 

.940 

170 

114 

— 

142 

— 

.250 

.700 

.875 

115 

115 

— 

-- 

— 

.375 

.700 

.965 

175 

116 

— 

144 

— 
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Table Cl. Acoustic Measurements for the Swept Tapered Tip Rotor. 


00 


P u I 

PC T ^ T 

VELOCITY 

ALPHA 

:f T D 7 

CT 9/5 

'V T o 

on 

n 3 r 

DBA 


1 2 

28 

7 1 . 1 

0. 1094 



-5.0 

0.06370 

1 

10 7, 4 

10 6,7 

1 00.6 

2 

10 9.5 

1 0 8,8 

197.1 

3 

19 7, ? 

10 6, (■ 

100.3 

4 

105,5 

.10 4.5 

I’M. 4 

5 

109.5 

109.0 

10 3.1 

6 

129.5 

1 29,5 

128.1 

7 

1 0 5 . 3 

1 0 3 , 9 

99. Q 


1 2 

27 

7 3.3 

0,1057 



-5.0 

0.08410 

1 

10 7.5 

106.9 

1. 0 1 . 0 

7 

110,0 

1 0 9,4 

107.1 

9 

10 7,2 

1 06 . 5 

101,3 

A 

i n 5 . q 

1 0 4,9 

1 CO. 7 

5 

111.3 

111. !) 

l 0 3 . 8 

6 

• 0.0 

0 A 

1 ; * 

0,0 

7 

1 0 5 , 5 

1 0 3 . 6 

1 01 . 1 


1 7 

7 9 

7 3 , 7 

0 . 1 1 0 3 



-5,0 

0,12110 

1 

117,9 

1 12.7 

101.7 

7 

1 17.7 

1, 17,6 

106.2 

q 

117. 3 

5 17,1 

10 2.5 

A 

10 7,5 

10 7.7 

101 .3 

5 

113.5 

113. 3 

10 5.7 

(■ 

o.o 

n ft 
• • ■ 

O.o 

7 

It 3 . 9 

113.7 

101.3 


6 P' -' 

QVWC,*h 

1 ■ T T P 

V / 0 9 

7 HPT A 

CP/S 

CPO/S 

CXR/S 

09 AC 

P 0 D P: 

° i-i n b c 

P V I N 


269.9 

183.9 

0.5494 

0 , 1 °94 

8 . 0 

0,00295 

0.00133 

0,004360 

99,5 

1 1. .1 . 2 

108,4 

-13.5 

10 6.9 

116.7 

13 4,5 

-18.7 

99.1 

111.3 

10 9.0 

-15,1 

1 00,6 

111,8 

108.5 

-13,6 

102.5 . 

11 3 . ° 

m.3 

-14.6 

128,1 

14 1.8 

1 4 1 . 9 

-136,9 

9®. 3 

1 1 0 . H 

o 

■ 

■o 

-10.7 


7 6 8.7 

189.7 

0.549 0 

0.7001 

1 0 . 0 

0 . o 040 4 

0 . 0 f i i 5 <r. 

0.005750 

i n r i . n 

112. 0 

10 9, 9 

-15.5 

106,9 

116.° 

114, 8 

- 1 4 . 2 

10 0. 4 

i 12,5 

1 1 0 . 6 

-17.8 

99,7 

111.7 

1 0 9,9 

-11.1 

10 3.3 

1 1 A . 8 

117.5 

-2 3.1 

o.O 

0 . 0 

n o 

• • -• 

0.0 

99 , 8 

117.0 

10 9,7 

-17.0 


260.3 

18 9.1: 

0 .5502 

0,2007 

1 4 . 0 

0. 00497 

0,00247 

0 . 0 0 8 81 0 

ion. o 

113,6 

117.3 

-23.8 

10 6.9 

117.3 

115,9 

-71 .0 

1 0 1. . 9 

114. ? 

113.0 

-19.3 

1 00. 4 

117.7 

111.7 

-16.» 

10 6.3 

117.1 

ilM 

-27.9 

C.D 

0.0 

o.o 

0 . 0 

9 9 , 8 

117. « 

10 9. S3 

“16.6 


f-'AT 
V POUND 

PVA.X 


0.6589 

343.7 

13.7 
IP. 4 

13.0 
10,9 

14.1 
13 5.9 

ID . 5 


0 . 658 P 

9 4 3.7 

11.9 

15.5 

13.7 

17.1 

11.2 
0 . 0 

11.7 


0.66 0 6 

943.7 

IP. .4 

79.1 
16,9 
1 1 . 3 

25.1 

0.0 

27.2 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor, 


VO 

O 


R U N 

PO INT 

VELOCITY 

ALPHA 

» T [j M 

CLR/5 

BPM 

THETA 

n>,< fgtr 
CP/- 5 

'•’TIP 

CPn/s 

V/OR 

CXR/S 

MAT 

VSOHD 

t c 

D H 

r or 

oha 

pc Ar 

P’ ! DB 

PNOBC 

P’-'IL 

F W AX 


1 ? 

77 

7 3,2 

0 . ! 096 

769.1 

199,0 

0,5498 

0.1995 

0.6595 



- 7.5 

0, 07099 

8.0 

0,00271 

0.00138 

0,001910 

343.7 

1 

Ipo.S 

1 00. 1 

l C 2 . 0 

101.3 

117.8 

m.i 

- 15.9 

16.3 

7 

110. 4 

1 o 9 . 8 

107.2 

106. 9 

117.6 

116.0 

- 17.9 

20.5 

3 

110.6 

110.2 

105.6 

105,3 

116.2 

115.0 

- 21.7 

17.7 

i 

10 6.6 

10 6.7 

99.5 

no , n 

1 1 1 , 0 

108.5 

- 12.5 

10.8 


lit . 4 

111.0 

10 4.6 

104.7 

115.7 

114.9 

- 22.5 

18.6 


0.0 

o.O 

0.0 

o.O 

o.o 

n o 

• -• 

0.9 

o.o 

7 

t 0 0,0 

3 07 , 0 

101.0 

9 C . 6 

117. 3 

109.5 

- 11.0 

10.5 


1 7 

71 

7 3.6 

o. 1 1 02 

268,6 

18 8.5 

0.5484 

0.201 1 

0.6589 



-7.5 

0.11158 

17.0 

0 .00484 

0.00197 

0.002750 

34 3.7 

1 

111.7 

110.9 

103.9 

10 3.3 

114.9 

114,1 

-18.8 

17.8 


112.8 

1 1 7 . 5 

1,07.9 

1,07.6 

118.7 

117.6 

-41.7 

23.4 

3 

1 11.9 

111.6 

■105.3 

104.9 

116,f 

115.9 

-24.3 

19.9 

4 

1 0 O , 4 

10 9. 0 

10 3.1 

107.6 

114.8 

113.7 

-19,0 

20.1 

« 

! 14.4 

114.2 

1 07.4 

107.? 

IIP. 9 

118.4 

-2 5.0 

37.3 

6 

o.o 

0 . o 

0.0 

0.0 

o.o 

o.o 

0.0 

0.0 

7 

109.5 

10 8,7 

102.7 

1 0 1.5 

1. 13.9 

HI, 6 

-15.6 

16.3 


1 2 

1 9 

7 3.5 

0.1100 

26 « .5 

188 . 5 - 

0. 5486 

0,2007 

0.6587 



0.0 

0.07959 

5.0 

0.00223 

0,00134 

- 0. 001470 

34 3.7 

1 

1 1 4 . 0 

113,8 

104.7 

104 . 3 

116.3 

115.4 

- 26,3 

30.9 

? 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0,0 

0.0 

3 

114.0 

1 1 7 . « 

105.4 

10 5 . 1 

117.1 

116.2 

- 24.8 

29 . 5 

4 

1 11.3 

111.5 

104.7 

104.3 

116.0 

115.1 

- 26.7 

17.9 

c 

O O 

• - 

0.0 

0.0 

o.o 

0.0 

0 . 0 

0 . 0 

0.0 

6 

. 0.0 

0.0 

0.0 

0,0 

0 . 0 

o . 0 

0 , 0 

0.0 

7 

A A 

• • 

0 . o 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 



Table CL continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 


VO 


PIT*' 

PC T J T 

vpr.nr it Y 

- 4 T f j \ 

P P M 

r? 

M TIP 

v/np 

M A T 



ALPHA 

CLP/ S 

't hp: r?. 

CP/S 

CPO/S 

c X R / S 

VSOPLD 

T f 

0 B 

par 

pp. A 

DP AC 

p n ' 

P ti 0 B C 

p 11 .1 f > 

P’-LAX 


1 2 

29 

13.7 

0.1KB 

2 6 ? , 7 

1 8 ? . 7 

0.5490 

0.2012 

0.6594 



0.0 

0.10017 

10.0 

0.00705 

0.00154 -C 

1.00179 0 

3 43,7 

1 

lid. 3 

11L? 

105,9 

106. 6 

1 1 7 . « 

116. 9 

-26.9 

26.8 

7 

116.° 

1 16.? 

110.5 

IK. 3 

121.4 

120.4 

•6 8 , 4 

32.6 


116.5 

IIP. 4 

10R.5 

106.3 

120.5 

119. 9 

-35.4 

36.5 

£ 

113.9 

113. 6 

105.3 

105.0 

117. 0 

1 17.0 

-31.1 

26. 6 

5 

11 e . 1 

IIP. 0 

109. 1 

1 0 p . 0 

121.9 

121.6 

-44,6 

41.fi 


n K 

0.0 

o.c 

O . 0 

O.o 

OK 

o.o 

0.0 

7 

in.? 

117,1 

106.0 

106.5 

IKK 

116,6 

-36.0 

33.7 


C : 

* 


59.9 

o . 0903 

291.0 

204.3 

0.5994 

0.1 509 

0,6899 



- 6 . 0 

0,07091 

10.9 

0.00332 

0.001 37 

0.004700 

340,9 

1 

112.7 

1. 12.6 

104.6 

1 0 4.5 

114.5 

113.9 

-20,0 

21.6 

7 

112.5 

112.3 

107,0 

107.7 

117.2 

117.1 

-27.2 

24.8 

3 

109.1 

1 0 9.9 

1,02.7 

10 2.4 

113.6 

113.0 

-17.7 

13.1 

4 

o.O 

0.0 

0.0 

O.o 

0.0 

0.0 

0,0 

0.0 

5 

115.2 

115.1 

103.1 

10 2.5 

114. 0 

113.4 

-20.3 

27,7 

6 

114.2 

114.1 

104.9 

1 0'4 . 7 

1 1 6 . 6 

115.9 

-30.7 

25.3 

7 

111. 3 

1 1 1 . 1 

99,1 

9« . ? 

IK. 7 

10 6.2 

-16.1 

14.0 


<; 

7 

59.6 

0 .090 0 

290,7 

207.8 

0.597? 

0,1507 

0.6979 



— 5.0 

0.08625 

1 7 . 0 

0.00429 

0. 00154 

0.005410 

340.9 

1 

112. 3 

U2.3 

K 3 . 6 

103.4 

1 14,4 

113,9 

-19.9 

K.4 

2 

1 1 3 . 3 

113.7 

107.4 

107,3 

117.7 

117.2 

-23.5 

24,4 

3 

10 9.7 

108.6 

102.5 

102,3 

113.8 

113.2 

-13.6 

14.1 

4 

0.0 

0 , 0 

o.o 

0.0 

0.0 

OK 

o.o 

o.o 

5 

115.5 

115.5 

102.3 

102,0 

113.7 

113.1 

-24.1 

26.4 

6 

115.6 

115,5 

106.5 

106.4 

117.5 

117,0 

-33,0 

24.8 

7 

115.0 

115.0 

101.4 

100.° 

112.4 

110,7 

-21,5 

24.9 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


VO 

>9 



op. r • t 

v«-'r,nciTY 

A L F h h 

*• T >j M 

CIF/S 

R P 

TP PT A 

n "v p (■ * p 

CP/5 

MTIP 

CPP/S 

V / OR 
rxp/R 

N'AT 
V urn 

T r 

OH 

n p c 

DP A. 

P D A C 

p m n p 

P \i r> p r 

p?<i m 

P V A X 


8 

12 

59 , ft 

0 . 0 ft 9 5 

7 c 1 ,0 

204 , 3 

C . 5 f ' 65 

0.1503 

0 . ft ft ft 7 



0.0 

0. 17059 

17.0 

0,00476 

0.00197 

- 0.005220 

347.5 

1 

115.6 

1 1 ft . ft 

110.0 

110. 0 

127.2 

12 2,0 

•• 36.6 

5 7.0 

2 

1 . 2 1 . ft 

121.6 

113.7 

113.7 

12 ft . 2 

126.0 

- 78 , ft 

* 3.9 

3 

U ft . 1 

lift , 0 

109.0 

109,0 

121,1 

121.0 

- 41.3 

37.9 

4 

o . 0 

0.0 

0,0 

0.0 

0.0 

0.0 

0 . 0 

0.9 


12 0.7 

17 0.1 

109.6 

1 . 0 Q . ft 

127.2 

122.1 

- 47.4 

7 9.6 

4 

171 . ft 

171,6 

113.1 

113.0 

125.7 

125.5 

- 117.0 

51.4 

7 

HO . 7 

1 . 1 ft . ft 

107 , ft 

107.7 

119.5 

119.2 

-3 5.2 

56.5 


P 

1 4 

6 9. 3 

0,9 

0.0905 
0,1 3790 

791.0 

14.0 

204.3 

0.00651 

0.5966 

0.00277 

0.1519 

-0,006180 

0,6972 

3*2.5 

1 

1 .1 7 , 1 

117.1 

109,6 

10ft. 5 

121. 2 

121,1 

-3 7.3 

39.6 

7 

120.4 

120.4 

117.3 

117.3 

174.9 

124.8 

-80.7 

47.2 

i 

115.3 

115.3 

19 9.9 

1 0 P . 7 . 

1 21 .4 

121. 3 

-35.5 

27,9 

4 

0.0 

0 . o 

0.0 

n . 0 

0 . 0 

0.0 

0.0 

0,0 

5 

1 10, 4 

1.19, 4 

109.7 

10 9.6 

122.2 

122.1 

-41.2 

74.9 

ft 

121.1 

171.1 

117. ft 

117.9 

125.8 

125.6 

-9ft. 3 

47.3 

7 

120.9 

12 0. .8 

- 109.4 

10 9. 7 

121.1 

120,9 

-40.5 

64.? 


1 1 

7 

9 0 . 4 

0.1199 

292.7 

205.5 

0.5961 

0.2014 

0.7161 



- 7.5 

0.05378 

8,0 

0.00333 

C . 00141 

0.006900 

344,8 

1 

111 . 6 ’ 

111,2 

104.3 

10 3,6 

114 .’’ 

110,6 

- 15.1 

20 , ft 

A 

112.6 

117,0 

109.5 

10 P .3 

119.6 

116.2 

- 20.6 

2 3.-9 

3 

111.2 

140.8 

1 , 03.2 

107.3 

i 14.1 

110.9 

- 16,4 

19,7 

4 

10 8, 0 

107.2 

103.2 

1 0 2.4 

1 13.3 

109.5 

- 10.7 

13.7 

ft 

111.7 

111.2 

102.3 

101.1 

113.8 

10 9,6 

- 15.5 

20.9 

6 

1 11.4 

110,7 

106.1 

10 5,5 

116.6 

113.6 

- 19.9 

16,1 

7 

107.2 

105.9 

99.9 

96.9 

1 11.5 

105,2 

- 12.1 

12.6 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 


VO 

w 


Mr?.- 

D OINT 

velocity 

ALPHA 

WTUM 

CLP/S 

ROM 

THFTA 

OV'EO + P 

CP/S 

M TIP 

CPn/s 

V/OR 

CXR/S 

MAT 

VSOUND 

MIC 

DR 

pac 

. DBA 

DBAC 

P N D 8 

PNCBC 

PMIf-V 

P v A, X 


t 1 

3 

BO. 3 

0.1197 

202 , 5 

205.4 

0.5051 

0.2014 

0.7150 



-7.5 

0,07513 

10.0 

0,00457 

0.00163 

0.C09430 

345.1 

1 

lio. 9 

110.5 

102. 0 

10 0.7 

113.0 

109.8 

-18.7 

19.? 

2 

i l?.o 

112.5 

1C5.7 

10 5.1 

116.5 

113.8 

-21.9 

21.9 

3 

111.0 

110,6 

103.8 

103.0 

114.6 

111,3 

-22,6 

14.6 

4 

1 0 ft . o 

10 7.1 

10 4,7 

. 104.1 

115.0 

112.3 

-14.7 

16.0 


112.1 

111.7 

10 4.0 

10 3.2 

115.2 

112,6 

-16.7 

56.6 

£ 

112.7 

1 ! 2 . 2 

1C6. 3 

1 0 5 . P 

1 16. P 

114,1 

-25.0 

117,1 

7 

Ml .3 

110,8 

103.8 

10 2,9 

114.7 

1. 1 0 . 3 

-19,3 

18.7 


1 1 

5 

80.2 

0.1194 

294.3 

206.7 

0.5982 

0.1999 

0.7179 



-7.5 

0,10432 

13.0 

0.00675 

0,00202 

0.013510 

3 45.5 

1 

107.6 

10 6.6 

101. 2 

59.6 

11?. 6 

10 9.1 

-11.8 

13.2 

2 

116.0 

115,7 

.107,4 

107.0 

117.7 

115.4 

-27.9 

32.5 

3 

106.1 

10 4.5 

102.2 

101,0 

113.2 

110.7 

-13.0 

14.7 

4 

107.9- 

1 0 6 . 9 

10 3.8 

-10 3,0 

114.9 

112.9 

-13.5 

11.7 

5 

113,9 

5 13.5 

102.2 

101.0 

113.7 

1 10.9 

-18.3 

36.3 

6 

115.9 

114.7 

106.6 

106.1 

117.0 

114,6 

-25.3 

29. a 

7 

119.1 

119.0 

10 3.2 

102,0 

1 15.3 

112.9 

-33. 0 

45 . 4 


1 1 

9 

80.3 

0 . 11 95 

794.9 

20 7.1 

0 . 5 Q 93 

0 . M 97 

0.7190 



- 7.5 

0.12 6 4 2 

16.0 

0 . 0 1 o 1 0 

0 .00379 

0.016670 

34 5.5 

1 

120.9 

120.9 

105.6 

10 6,5 

117.9 

117.0 

- 44,4 

40.2 

2 

121.3 

121,2 

109.5 

109.3 

120.9 

120.1 

- 48 . S 

57.7 

3 

120.2 

120.1 

106.6 

1 , 0 6 . 0 

1 .1 9 . 0 

118.3 

-4 3.4 

4 4 , 4 

4 

115.6 

115.4 

105.6 

1 0 5.1 

119.0 

1 17.2 

- 32.5 

2*. 7 

5 

116.4 

116,2 

106.2 

10 5,8 

118.6 

117.9 

- 37.5 

33.8 

6 

121.1 

121. 0 

1 09.5 

109.2 

121.1 

120.3 

- 53.6 

42.4 

7 

1 . 2 3 . 4 

123.4 

106.5 

105.9 

119.7 

112.9 

- 55.9 

52.3 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


VO 


WTJfc. 

POT * > T 

V f LOCITY 
A I; PH a 

'‘TO' 

CLR/S 

l< P f.‘ 

THFTA 

CP./ 6 

T I P 

C.P0/S 

v/np 

CXP/S 

’ AT 
vsnn»'0 

v t r 


f) q C 

DBA 

rear 

c v n n 

P'.'DBC 

p-'I*. 

PwftX 


1 0 

5 

7 3.9 

0,1199 

299.2 

2 07.4 

0.59R2 

0.2007 

0.7162 



-5,0 

0 . 0 P 1 « 5 

to.o 

0.00410 

0.00159 

0.006310 

3 32.3 

1 

l n . b 

111.2 

1 C 1 . 6 

100,4 

1 1 4 . 0 

117,3 

-41 , Q 

3 3.6 

2 

113.3 

1 1 3 . 0 

1 0B. 8 

109.9 

119.9 

116,5 

-40.2 

36.4 

T| 

109,9 

107.1 

102.9 

i o i . ■? 

114.6 

113.2 

-44.0 

35.0 

d 

O.o 

0 . 0 

0.0 

o.o 

0.0 

0.0 

o.o 

9.0 

5 

0.0 

0.0 

n o 

•- • 

n n 

■' • 

0.0 

0.0 

0.0 

0.0 

6 

110.0 

1,09.2 

1 0 3 . c 

l o ? , a 

1 1 * . 1 

113,5 

0,0 

13.6 

7 

1 1. n . 7 

110.1 

104.8 

104,1 

1 1 4 . 6 

119,7 

-17.6 

21 . 3 


1 0 

H 

7 9,0 

0.119? 

28 7,6 

2 02.1 

0.5062 

0.2013 

0.7162 



-5.0 

0,13115 

13.9 

0,90677 

0,00225 

0.006690 

3 39,0 

1 

109.6 

1 09.0 

102.4 

1 0 1.4 

115.1 

114.1 

-41.9 

3 3. B 

7 

116.6 

116,4 

107.B 

19 7,4 

119.0 

117,6 

-40.2 

3 6 . 4 

3 

1 1 1 . 7 

111.3 

103.6 

10 2.8 

115.4 

114. 3 

-44.0 

35.0 

4 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

9.0 

0.0 

c 

0.0 

0.0 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

c. 

115.2 

11-1.9 

106.3 

105.8 

117.6 

116,2 

-32.4 

29.3 

7 

170.3 

120,2 

103.? 

107.7 

115.4 

113.2 

-37.5 

4 4.1 


10 

2 0 

79.3 

0.1202 

289,6 

20 3.4 

0.5993 

0,2008 

0.7196 



-7,5 

0.06940 

8.0 

0.00277 

0.00140 

0.002360 

339.3 

1 

114. f> 

114.6 

104,9 

104.3 

115.9 

114.6 

-25.0 

73.fi 

2 

113.6 

113.2 

110.1 

109,9 

120.6 

119,3 

-35.0 

23. P 

3 

110,9 

110.4 

103.8 

10 3,1 

115.0 

113.7 

-19.2 

19.3 

4 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0 . 0 

0.0 

5 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

0,0 

0,0 

6 

114.5 

114.1 

108.2 

107.9 

119.5 

118.2 

-32.7 

29,3 

7 

109.1 

10 9.0 

103.5 

102.3 

114.6 

lll.fi 

-16.5 

1 3.4 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 




RUN 

POINT 

VELOCITY 

ALPHA 

Mi T ? | N 

CLR/S 

ppus 

thet a 

Qv.eg*R 

CP/S 

M TIP 
CP O/S 

V/OR 

CXP/S 

fJt AT 
VS O’ UVD 

fcTC 

DP 

P8C 

DBA 

DB AC 

PM)!> 

PNOBC 

PM IN 

P A X 


1C 

22 

79,4 

"2.5 

0.1202 
0.1 091 1 

299. P 
12,0 

203.5 

0.00504 

0.5991 

0,00705 

0.2009 

0.003900 

0,7195 

339.7 

1 

13 3,0 

112.7 

10 5.9 

105.3 

117.9 

117, A 

-41.9 

3 3.8 

7 

116.5 

116.3 

109.7 

109,4 

121 .2 

120.2 

-41.9 

47 , 5 

3 

1 17,7 

112.5 

106.7 

106.3 

118.6 

11 P . 1 

-44.0 

35.0 

4 

0 , 0 

0,0 

C.O 

0 . o 

0.0 

0.0 

0.0 

0 . 0 

5 

0.0 

O.o 

0.0 

0 . 0 

o.o 

0.0 

0.0 

0 . 0 

6 

116.0 

IIS. 9 

109.6 

109.3 

121.4 

120,4 

-44.7 

4 1 . 0 

7 

120,5 

17 0.5 

105,5 

1 0 4 . 7 

116.9 

115. 4 

-40.3 

47.1 


1 C 

2 3 

79.1 

0.1 198 

299 . 0 

202.9 

0.5974 

0.2008 

0.7174 



-7.5 

0,11935 

1 3 , 0 

0.00588 

0.00239 

0.004170 

3 39.7 

1 

113.6 

113.4 

10 7,2 

1 0 6 , P 

118.2 

117.6 

-27.3 

75.1 

2 

■118.0 

117.9 

110.6 

1 10.4 

121.0 

121.2 

-5 3.4 

3 6 . 6 

3 

114.1 

113.9 

107.5 

10 7.7 

118.8 

118.2 

-2 3.5 

23.5 

4 

o.O 

o.O 

n a 

- • w 

0.0 

0.0 

0 . 0 

n n 

• -J 

0.0 

«; 

0,0 

n .o 

0.0 

o.O 

0.0 

0 <"> 

• -■ 

0 . 0 

0.0 

5 

0.7 

0 . 0 

0.0 

0,0 

n <) 

0 . 0 

a a 

v -' • 

0.0 

7 

121.5 

121. 5 

107.4 

106,0 

115.4 

117, 4 

-51.6 

62.6 


1? 

5 

8 0.0 

0.1198 

/ P ? O 

2 0 c . 7 

0 . 5 0 8 7 

0.2003 

0.71 8 6 



0.0 

0.0811 1 

8.0 

0,00226 

0.00135 - < 

< . 0 0 1 ft 0 0 

3 4 3 . 5 

1 

117.? 

117.1 

10 7.1 

1 ns f r 

119.8 

117,9 

-29.3 

3Q.7 

2 

119.1 

119.0 

112.7 

1 12.5 

123.5 

12 2.5 

-102.7 

34 . Q 

3 

119.1 

119.1 

10 9.6 

108,3 

171. 3 

1 2 0 . 6 

-49.3 

35.0 


115.0 

11A.fi 

10 6.9 

10 6,5 

1 1 9 . 6 

IIO.R 

-77.7 

29.4 

5 

170. 1 

170. 4 

110.8 

1 1 0 , ft 

12 4.2 

12 2.3 

- 4 9 . 0 

61,0 

6 

o.O 

0.0 

0 0 

* ■ 

0 n 

• » 

n 0 

• * 

0 n 

n a 

* 

0.0 

7 

1 1 4 . U 

114. 6 

107.3 

1 06,9 

119.8 

118, 6 

-79.2 

20,0 



Table 01. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


VO 

ON 


PJP 

or. t f; T 

Vs'T.orxTY 

ALPHA 

•*TUO 

r r » / c 

PPM 
t v* v T 5 

n u f $ * 9 
C?/ 5 

/•TIP 
CP n/s 

V/OR 

rxs/8 

H A r 
vSC'lfrJ 

?■ T C 

r-,:» 

one 

DR A 

r 5- A r 

PMDB 

P»»OBC 

P^IU 

V A X 


1 o 

1 5 

79.0 

n /a 

• v- 

0.1197 
0. QOP 11 

2 5 9.0 
10.0 

2 0 7.9 
0.00315 

0.5980 
0 . 00159 

0.2005 
- 0.0011 60 

0.7 1 7 ii 
339 . A 

1 

117.0 

no. o 

108.6 

10 5, 4 

120.-1 

12 9.0 

-41.9 

35.6 

2 

120 .? 

17 0.7 

114.7 

5 14.7 

126.8 

126.6 

- 128.1 

115.3 

3 

1 1 6.6 

i i * . 5 

10 Q .8 

10 9,7 

12 2.4 

122.1 

-44, 0 

36,0 

4 

0.0 

0.0 

o.o 

0.0 

O .0 

0 . o 

0.0 

0 . 0 


0.0 

o.o 

0.0 

O .0 

o.O 

0 . 0 

0 n 

o.O 

& 

1 2 n .6 

120.5 

112.6 

112,5 

125,2 

124,6 

-75.2 

46.2 

7 

0.0 

0.0 

0,0 

o.O 

0.0 

0.0 

0.0 

O.o 


1 0 

1 6 

78.9 

0. 1196 

2 89.0 

20 2.9 

0 , 5° 8 0 

0.2003 

0.7178 



0.0 

0.1 191? 

12. n 

0.00447 

0.00210 -C 

>.001410 

339.4 

1 

1-18.9 

118.9 

112.6 

11 2.5 

124.1 

123.7 

-53.9 

51.2 

2 

0.0 

O.o 

0.0 

o.o 

0.0 

0,0 

0.0 

0.0 

3 

119.2 

119.? 

112.6 

112.5 

124.5 

124,1 

-56.7 

57.7 

4 

0.0 

O.o 

0.0 

o.O 

0.0 

0 , 0 

0.0 

0.0 

5 

0.0 

0.0 

O.O 

0.0 

o.c 

0.0 

o.o 

0.0 

6 

126.4 

126,4 

118.2 

119. 7 

130.8 

130.9 

-117,4 

70.6 

7 

121.4 

121.4 

112.2 

112.0 

12 3,9 

1 23.3 

-68.7 

56.5 


1 1 

12 

90.3 

10.0 

0.1194 

0.06961 

293.7 

4.0 

206.2 

-0,00063 

0.5959 

0,00134 

0.2006 

-0,014390 

0.7154 

346.1 

1 

119.2 

119.2 

101,8 

100,5 

113.8 

111.6 

-35.4 

36,7 

t 

116.1 

115.9 

104.7 

10 3.9 

117.1 

114,8 

-27,5 

33.9 

3 

118.5 

119.4. 

102.6 

101.6 

114,7 

112.5 

-29.7 

39.2 

4 

113.5 

113.3 

101 .5 

100.1 

114,0 

111.9 

-20.5 

22.6 

5 

117,0 

116,9 

102.6 

101.5 

115,4 

113.1 

-25.4 

36.1 

6 

119.1 

119,0 

104.4 

103.6 

116.3 

113.9 

-34,7 

45.0 

7 

H8.5 

118.4 

102.1 

100.2 

114.5 

111,2 

-33,0 

30.8 



Table CL continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


>■4 


p u \ 

pq r ■ ' r 

VELOCITY 

•< T > j •>» 

RPP 

n t' s’ r; * p 

FT IP 

V/09 

wftT 



A p P ft a 

CLP/S 

'f HPT A 

CP/5 

c.Pn/s 

CXR/6 

V SO UNO 

¥ t r 

n '5 

» C 

05 A 

QP to 

p D p 

ONHRC 

P 'I" 

p v fi X 

1 1 

1 3 

80.6 

0.118ft 

293.3 

206 . 0 

0 .5950 

0.2016 

0.71 50 



1 o . 0 

0 . 0 9 9 ft 0 

4.0 

-0.00091 

0.00144 

-0, 0t8 570 

34 6.1 

1 

1 2 o . ? 

l?0.2 

103.1 

102.2 

115.0 

113.1 

-41.6 

40 . P 

2 

116.4 

116.2 

105.8 

10 5.2 

118.2 

116,3 

-36.6 

3'i.3 

3 

119.4 

1 1 9 . 4 

104.1 

10 3.3 

116.6 

11.6.0 

-35.3 

5 0.4 

4 

1 14.7 

1 1 2 . S 

10 3.1 

102.1 

115.0 

1. 14.5 

-31. 0 

? 6 . 9 

5 

1 1 o . 6 

114 . 5 

103.9 

10 3.1 

115.4 

1 14.7 

-50.7 

4 0.4 

A 

1. 2 o . 1 

12 0.9 

106,1 

105.5 

IIP. 4 

116,4 

-41.7 

51.2 

7 

It?. '! 

118.6 

10 3.7 

10 2.3 

116.3 

113 ,° 

-35.4 

4 3.9 


1 1 

1 4 

ft 0 . Q 

0.1207 

294 . 1 

20 6.6 

0 , 5 0 6 1 

0.20 1.9 

0.7165 



1 ■' . n 

9.11 1 3 5 

8.0 

- 0* . 0 0 0 69 

0 . 0 0 1 6 5 

- 0 . 0 7 2 0 6 0 

3 4 6,4 

1 

12 0.8 

12 0, 3 

1 0 5,4 

1 0 K . 9 

117,9 

116,6 

-39, ? 

47.6 

2 

118.7 

1 1 9 , A 

1 0 7,1 

196,7 

119.9 

lift. 4 

-3 7,3 

33,5 

3 

120.7 

120 . 7 

10 6,2 

1. 0 5 , 7 

1 19.7 

118.5 

-44.2 

49,0 

4 

116. 0 

1 1 4 . 9 

105.0 

1 0 4 . 4 

117,6 

116.3 

-32.2 

29.8 

c. 

11.9, 9 

119,° 

10 5.4 

10 4.8 

1 1 8 . 1 

1 1 6 . y 

-40.1 

51.4 

f 

121.6 

17 1.5 

107,9 

107.6 

1 2 0 , 4 

lift. 9 

-50.5 

53.5 

7 

1. 2 0 . 2 

12 0.1. 

10 5. 3 

1 0 4,3 

1 17.1 

115. 0 

-4 3.5 

49,7 


1 1 

7 P 

1 0 0 . 9 

0 . 1 5 0 1 

2 9 5,9 

7 0 7. « 

0.6007 

0.2507 

0.7510 



-6.0 

0.07811 

10,0 

O . 0 0 4 t 3 

0.00175 

O . 005900 

346.9 

1 

113.0 

112,0 

10 4.6 

10 2.9 

116.0 

1 1 1 . 2 

-27.4 

2 3.1 

2 

1 1 4 . 3 

113,2 

109.7 

10 8.7 

119.9 

116.4 

-25.1 

26.6 

3 

113.4 

119.5 

10 5. 0 

102.9 

1 1 6 . 5 

1. 1 7 . 3 

-27.1 

35.5 

a 

110.9 

10 9.3 

10 4, 3 

1 01,7 

116. 0 

1 1 0 . 1 

-22.6 

22.6 

t 

115.9 

1 1 4 . 2 

I07.I 

10 5.7 

1 1 8 . 9 

1 1 4 . 0 

-39,9 

31.3 

4 

0 . 0 

A A 

1 ’ * • - 

0 . 0 

n r , 

• ■ 

9.0 

0.0 

n n 

• 

0.0 

7 

113. 0 

1)1.7 

105 . 1 

107.7 

116.6 

1 09,0 

-20.4 

28 . 3 



Table Cl. continued. Aconstic Measurements for the Swept Tapered Tip Rotor. 


VO 

00 


PUS- 

no r vs t 

vrpnr (TV 

a r p a 

- T f H 

r i r / s 

p p - 
T H F T a 

r-f 

C 9 /S 

TIP 

Cpo/s 

v/n« 

CXR/S 


"T r 

D 1 


OR A 

D 9 A r 

P-DR 

p n B C 

P •' T M 

P ‘.v A if 


i ? 

a 

10 0,4 

0.1504 

2 91.0 

704.9 

0.5068 

n.262.1 

0.7474 



- 5 . 0 

0 .07848 

10.0 

0 . 0 0 1 0 7 

0,00170 

0.005770 

143.3 

i 

i n . t 

1 1 2. 7 

105.7 

104, » 

1 1 7 . ? 

1 17.5 

-n.? 

70.6 

2 

115.? 

1 1 4 , 3 

112,1 

111.7 

121,6 

UP. 4 

» 3 si . 1 

3 1 . 9 

5 

1 1 4 . 1 

m. 4 

107.5 

10 5.5 

no, 7 

US. 7 

-27.6 

3 6,4 

4 

Ml. 1 

1 09 . «. 

1 C 6 . 5 

1 05,7 

117.6 

117. 5 

-17,5 

27.4 

tv 

111, P 

in. 0 

1 08,7 

107.7 

119,8 

117.5 

-26.6 

31.2 

4 

A f> 

« 

n n 

* ' 

0.0 

ff. r> 

o.o 

0 . 0 

0.0 

n . 0 

7 

4.0 

n 

■ * 

O.o 

r. n 

V • 

0.0 

0 . 0 

0 n 

-• • > 

0.0 


1 7 

1 1 

1 on. 1 

0.1501 

203.8 

206,1 

0 . 60 0 4 

0.2503 

0 .7507 



-5,0 

0. 11434 

14,0 

0 .00708 

0.00278 

0.009360 

343.3 

1 

114.9 

114.4 

106.6 

10 5.7 

1 1 P . 0 

116.7 

-31.0 

30,6 

7 

11 M 

m.5 

108,1 

10 5,0 

119.6 

114.4 

-32,7 

47,1 

3 

114.1 

1 n . 1 

106.7 

105.5 

118.2 

115.8 

-29.9 

26.6 

& 

111,0 

1 1 0 . s 

1.05,9 

104.3 

117.6 

115,7 

-27.0 

n.5 

K 

117.5 

117.3 

109.0 

10 8.7 

12 0.8 

119, 3 

-3 7.6 

4P . 5 

6 

0,0 

0.0 

0.0 

0.0 

0.0 

9.0 

0.0 

0 . 0 

7 

12 7.6 

177,4 

105.8 

10 3.3 

1 17.2 

112.5 

-46.2 

44.1 


1 2 

1 3 

99,8 

-2.5 

0.1494 

0.06961 

292.5 

8.9 

205.4 

0.00267 

0,5979 

0.00147 

0,25(2 

0.001980 

0,7^74 
3 4 3. 6 

1 

115.8 

115,3 

106.5 

10 5.1 

117.8 

115,0 

-27.7 

27,5 

7 

113,5 

112. 2 

109.9 

109.1 

120.9 

119.6 

-29.7 

20.5 

3 

116.2 

115.8 

107.4 

14 6,3 

118.8 

116,6 

-36,0 

76.8 

A 

117,8 

1 1 1 . 4 

105.3 

103.5 

117.5 

114,6 

-29,7 

21.7 

5 

117.2 

116,9 

109.3 

10 9.6 

120.9 

110,3 

-32,5 

43.5 

£ 

0,0 

9.9 

0.0 

9.0 

0.0 

0.0 

0.0 

0,0 

7 

111.9 

1 10.1 

107.2 

105.6 

119,2 

114.9 

-19.6 

23.6 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


VO 

VO 


RUN 

POT NT 

VELOCITY 

ALPHA 

CLP/5 

PPM 
T HP'TA 

Qtf£C*P 

CP/S 

NT IP 
cp vs 

V/OP 

cxp/s 

VAT 

VSGUND 

M T C 

' 08 

08C 

DBA 

DP AO 

P H DP 

PND8C 

PM I N 

PN'ftX 


1 7 

15 

10 0.4 

0.1503 

29 3.1 

205.8 

0.5991 

0.2512 

0.7496 



-2.5 

0.1 0728 

12.0 

0.00487 

0.00221 

0.003780 

343.5 

1. 

113.7 

113.0 

107.8 

106,9 

1 1 B . 7 

116.7 

-29.1 

30.3 

2 

117.7 

117.3 

111.9 

111.3 

122.8 

1-20.8 

-55.7 

41.0 

3 

115,9 

1 1. 5 . 5 

108.0 

107 . 1 

120.1 

118.4 

-33.7 

32,2 

4 

113,9 

113.1 

108.2 

107.3 

12 0.0 

118.4 

-32.1 

29.9 

5 

119.9 

U8.7 

111.4 

111.0 

12 3.1 

122.1 

-46.7 

53.9 

f 

0,0 

0.0 

0.0 

0 . o 

0 . 0 

0.0 

0.0 

0.0 

7 

120.8 

120.6 

1 0 S . 9 

107.8 

1 20.1 

117.6 

-44.9 

42.8 


1 1 

22 

100.7 

0.1497 

295.1 

207,2 

0.5997 

0,2502 

0.7491 



0 . 0 

0.05809 

6.0 

0.00154 

O . O 0132 

- 0.001130 

. 345 . 8 

1 

117.4 

117.1 

108.4 

107.6 

120.2 

118.5 

- 38.0 

44.9 

2 

117,1 

116.5 

109.7 

108.9 

122.0 

120.2 

- 35.8 

39.7 

3 

117.3 

117.0 

108.1 

107.2 

120.2 

118.4 

- 36.3 

4 3.6 

A 

115.0 

114. 4 

107.2 

106.0 

119.6 

117.6 

- 27.0 

44.9 

5 

118,9 

118.6 

110.2 

109.6 

122.3 

' 120.7 

-40.9 

58.9 

6 

o.o 

o.o 

0.0 

o.o 

o.O 

o.O 

0.0 

O.o 

7 

114.4 

113.3 

106,8 

1 04.0 

119.5 

116,9 

- 29.4 

30.5 


1 1 

2 3 

10 0.7 

0.1498 

2 9 6,9 

207.1 

0.5957 

0.2505 

0 .7487 



O.o 

0.07790 

8.0 

0.00212 

0.00153 

1,001280 

345,9 

1 

118.4 

U5.1 

109.3 

' 108,6 

121.5 

12 0.1 

-3*. 9 

4 1.7 

2 

11 8. 3 

117.9 

111.3 

110.8 

124.2 

122.6 

-61.1 

4i .5 

3 

118.2 

118.0 

lOS.o 

108.1 

121, 4 

119,9 

— 46.0 

4 3.7 

A 

117.? 

116.9 

1 0 9,2 

10 8.5 

122.4 

120.9 

-41.1 

4 8.5 

5 

120. 9 

120.8 

112.2 

111.5 

124.8 

124.0 

-72,5 

76.J 

6 

O.o 

O.o 

0.0 

O.o 

o.O 

0 . o 

0.0 

0 . 0 

7 

116.6 

115.0 

10 8.8 

107.7 

121.3 

119. 3 

-36.y 

35.3 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor, 


o 

o 


K n f -' 

no r at 

VM^crTy 
A f-PH A 

CLR/S 

PP* 

fHFTJ 

rn/p 

?i t i n 

rpn/s 

V/I'R 

cx^/s 

Js l £ T 

V <i r (j j‘,- n 

-T r 

D’hI 

o p, r 

ORA 

o ° a r 

PNDE 

p \- noc 

PS'IN 

p s- ? >. 


1 1 

?4 

10 0.9 

0.1501 

295 . 5 

207.5 

0.6000 

0.2505 

0.7503 



o.o 

0.09^31 

10,0 

0.0029 0 

0.0 0 179 -i 

1,001 440 

34 5,8 

1 

120.4 

1 20.2 

112.2 

111.8 

124.3 

12 3.1 

-51.5 

56,5 

2 

120." 

1. 1 9 . 7 

1 1 2 . « 

112.4 

124.7 

123.2 

-51.5 

4 3.6 

3 

121." 

120. 9 

112.5 

112.2 

128.3 

12*. 7 

-6 3.8 

4 9.2 

a 

1 1 8 , Q 

n e . ft 

m . i 

110.7 

124.3 

123.2 

-51 .6 

41.6 

5 

1 2 ,7 . o 

12 3.8 

114,9 

1 j 4 . ft 

127.3 

126.5 

-81.0 

90,3 

ft 

0,0 

0,0 

0,0 

0,0 

0.0 

0.0 

o.o 

o.O 

7 

U Q . 1 

IIP, 3 

111 .? 

110.5 

124.1 

122.7 

-33.1 

4 . 3.9 


1 1 

26 

<7/ 

ft 

c 

o 

v- 1 

0.1500 

294.5 

206,8 

0.5979 

0.2612 

0.7461 



O.o 

0 . 1 ? 4 e 0 

13.0 

0.0051 1 

0.00304 

- 0 .000990 

3 4 5.3 

1 

124.5 

1 24,5 

116.0 

116,0 

1 2 q « 4 

127.7 

- 99.3 

130,2 

7 

126.5 

126.5 

117.8 

1 17.7 

130:7 

130.3 

- 190.0 

99,8 

3 

124,7 

12 4.6 

116.1 

116 ." 

129.9 

128.6 

- 96.3 

125 .” 

4 

124.4 

12 4.3 

116.1 

115,9 

12 °. 3 

129.8 

- 8 w « 0 

91.4 

5 

12 6.5 

126.5 

119.5 

119.4 

132.1 

131,9 

- 141.4 

13 0.5 

f 

o.O 

9.0 

0.0 

0.0 

0.0 

0,0 

o.o 

r .o 

7 

129,1 

129,1 

116.9 

116.6 

129.4 

120.7 

- 126.7 

126. 1 


1 4 

20 

120.3 
- 10. 0 

O . l 803 
0 . 0 ftg 31 

292,9 

12.0 

205.7 

0,00603 

0.5993 
0 . 0 o 1 9 7 

0.3012 

0.011570 

0 . 7 7 8 P 

3 4 3.2 

1 

114.3 

112.6 

10 9.3 

105,9 

119.5 

1 1 1 . 6 

- 27.4 

2 9.3 

2 

1 1 Q . 3 

1 1 ft . 1 

110.3 

108.0 

122.1 

113.1 

- 48,8 

45.1 

3 

113,6 

111.6 

10 8.4 

105,0 

120 . n 

112.3 

- 26.2 

21.2 

4 

111 . 3 

10 7.6 

105. 1 

99,6 

117.1 

102.6 

- 21,5 

16.9 

5 

122.6 

122,3 

115.4 

115.0 

126.8 

125.4 

- 57.9 

76 .? 

6 

119,1 

118, 3 

110.0 

107.4 

122.1 

112.6 

- 41.7 

3®. 2 

7 

121.9 

121,6 

1 . 07,5 

104.0 

119.7 

106,8 

- 39.4 

57.2 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 



PCI NT 

VELOCITY 

ALPHA 

iV-Tim 

CLR/S 

R P v: 
T H F T A 

CP/S 

MT IP 
CPO/S 

V/OR 

CXP/S 

MAT 

vsbunn 

mt r 

pa 

dbc 

OH A 

DP AC 

P*'DB 

D M n B c 

P M I M 

PKAX 


5 

6 

119.7 

0.1803 

291 .6 

204. R 

0.5998 

0.3010 

0.7304 



-7.5 

0.07539 

12.0 

0.00584 

0.00213 

0.009980 

341.4 

1 

113,6 

111.6 

107.5 

104.8 

119.5 

1 1 0 . P 

-24,1 

31.1 

7 

119.1 

113.3 

111.2 

109.3 

127.9 

115,9 

-42.2 

A3. 4 

3 

113.9 

112.0 

107.7 

1 04 .9 

119.9 

111,8 

-23.5 

25.1 

4 

1 11.3 

1 0 8 . 9 

104.9 

99,3 

117.2 

101.7 

-17.6 

19.0 

a 

116.0 

114.9 

107.9 

104,8 

120.0 

112.2 

-30.7 

34.3 

6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o . 0 

7 

12 0.6 

120.2 

105.4 

97.7 

1 17.8 

1 0 1. . 4 

-39,9 

50,1 


15 

8 

119,6 

0.1799 

292.7 

205,5 

0.6011 

0.299 7 

0.7913 



-7.5 

0,10231 

15.0 

0.00356 

0.00303 

0.014070 

341.9 

1 

117.7 

117.0 

108.0 

105.2 

120.9 

115.7 

— 34.6 

37 . 1 

2 

12 3.1 

12 7.9 

110.2 

107.6 

123.2 

118.5 

-50.3 

5 6.5 

3 

117.9 

117.2 

10 9.5 

106.0 

!2«.9 

115.3 

-32.8 

36.4 

4 

114.1 

117.4 

105.3 

99.6 

117,0 

3 OS, 3 

-22,7 

26.2 

5 

12 0.2 

119.8 

108.6 

105.9 

120.7 

115. 4 

-41.2 

5 7.6 

6 

o.o 

0 . 0 

c.o 

0,0 

0.0 

0.0 

0.0 

o.O 

7 

17 4.2 

1 74. t 

105.2 

95.1 

117.9 

99.0 

-66.5 

64.0 


t A 

12 

119. 9 

0.1907 

797.3 

205.3 

0.5997 

0 . 3 0 0 9 

0 ,780? 



-5.0 

0.07069 

10.0 

0 .00409 

0. 00 133 

0.005460 

347.2 

1 

1 12.6 

111.5 

107.7 

104.8 

119.5 

113.1 

-23,5 

22, P 

2 

116.7 

115.2 

110.9 

109.0 

122.0 

115.9 

-30.3 

31.8 

3 

1 1 4 . 6 

117.9 

109.fi 

106.8 

120.3 

114.4 

-32.9 

37.0 

4 

117.2 

1 0 9 , 4 

105.9 

102.1 

117.9 

10 7. 4 

-22.4 

19.1 

5 

123.7 

12 3.5 

117,5 

117.2 

129.1 

129. 4 

-85.6 

91.8 

6 

116.2 

114. 4 

110.4 

1 OP, 5 

121.7 

115,6 

-3 3. 4 

30.2 

7 

1 1 * . 8 

ll«.l 

10 6.3 

100.0 

118.3 

105,4 

-35.2 

33 .o 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 


o 

tv) 


R ! > v 

POTfcT 

V El. PC TTY 
A r.p“ a 

?■ Tli'" 

CLR/6 

R P " 
THETA 

C KC*r: 
CP/S 

X TIP 
CPO/S 

V/OP 

CXK/S 

7 AT 
VP nnr:n 

T C 

f>R 


naji 

c«Ar 

P J Of- 

P N. 0 fl r 

P ‘ T ' ' 

P A X 


1 4 

1 A 

11 °. 

0. 1900 

7 0 9.3 

70 6. 0 

O.6O12 

0 . 299 R 

0.7914 



* P . 0 

0,07376 

1 ?, f ' 

0.00586 

0.00210 

0.010270 

3 4 2.6 

1 

114.9 

1-1 3,3 

.1 OP -,8 

1 C 6 , 5 

121.2 

116,4 

- 137,0 

106.9 

2 

1 ! ° , A 

119,2 

110.2 

107.7 

12 2.2 

115, 1 

- 126.5 

113 .fi 

3 

1 1 4 . 7 

113.1 

109,2 

107.3 

121.5 

116.6 

- 144.1 

114.6 

4 

111.9 

109,3 

105.3 

1 00.3 

117.2 

1 0 3 . 0 

- 27.5 

26.7 

P 

0,0 

0.0 

0,0 

Q;o 

0.0 

0.0 

0.0 

0.0 

A 

120.1 

119.5 

110.3 

1 07.9 

121.9 

1 14.2 

- 3 Q , 5 

49 . Q 

7 

121.7 

121 , 4 

106.3 

99.5 

119.4 

104,5 

- 43,9 

67.1 


1 4 

14 

120.1 

0.1903 

793.3 

20 6.0 

0.6012 

0.3003 

0.7817 



-5.0 

0.10523 

14,0 

0.00715 

0.00302 

0,009160 

342.6 

1 

116,5 

115.5 

108.6 

106,7 

120.5 

114,3 

1 

: «A> 

• 

50.3 

7 

1.72.2 

121,8 

109.3 

106.0 

121.8 

114.9 

-69 . 5 

59.7 

3 

116. 1 

115,0 

109,7 

107.9 

121.5 

117.1 

-3 5.1 

40.9 

A 

117.9 

1 1 0 . 6 

1. 05 , 8 

1 00.7 

117,9 

105.9 

“21 .4 

76.9 

c 

o.O 

0.0 

0 . 0 

0 . 0 

0.0 

0.0 

0 . 0 

0.9 

6 

1.21.9 

1 21.6 

1 1 5 . 1 

109,1 

123.9 

120.1 

-6 0,7 

57.0 

7 

124,0 

12 3,9 

105.8 

9 8.0 

118.1 

102.4 

-.62.7 

60,5 


14 

1 5 

119.9 

0. 1799 

293.1 

205,8 

0,6007 

O.7999 

0.7809 



-6.0 

0.11044 

15.0 

O.C0836 

0.00379 

0.010150 

34 2.6 

1 

121 .7 

171.4 

112.2 

111.3 

126.4 

125.7 

-139,4 

106,9 

2 

124.6 

174.4 

2 13.8 

112.8 

127.5 

126,4 

-126.5 

.1 13,9 

3 

121.9 

1 21.5 

112.3 

HI.* 

125.7 

124,9 

-1 43,3 

113.1 

4 

117,2 

116.2 

3 08,2 

105.5 

121.5 

118.0 

- 4 .1 . B 

73.1 

5 

0.0 

0.0 

0,0 

0.0 

0.0 

0 . 0 

0,0 

0.0 

6 

126,6 

126,5 

114,1 

113.2 

127.5 

126.5 

-43 , d 

7 6,7 

7 

1.27.6 

177.5 

10 8. 0 

103.9 

120,7 

114,8 

-102,9 

104.7 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


o 

OJ 


RUM 

POINT 

VELOCITY 

ALPHA 

V (• w 

CLR/-S 

PPM 

THETA 

OMEG*R 

CP/S 

MTIP 

CPO/S 

V/OR 

CXR/S 

AT 

vsciwo 

M I C 

OB 

D«C 

DBA 

DR AC 

PMDB 

PNDBC 

P ;* X N 

P A X 


60 

8 

120.3 

0.1799 

292,6 

205.5 

0.5974 

0,3015 

0.7775 



- 2.5 

0.06902 

9.9 

0.00399 

0.00197 

0.004780 

343.9 

1 

112,9 

110.0 

107.4 

104.2 

119.6 

112.0 

- 22.2 

29.9 

2 

114.7 

112.0 

108.3 

104.0 

120.5 

110,7 

- 31.2 

36.0 

3 

m .6 

111.4 

107.2 

10 3.7 

119.8 

111.4 

- 30,2 

31.1 

4 

111.9 

109,4 

106.6 

102.6 

119,1 

110,5 

- 22.3 

21 .6 

5 

0.0 

0 . 0 

0.0 

0.0 

0.0 

0,0 

0.0 

o.O 

6 

116.4 

114,6 

109.1 

106.0 

121.5 

114,6 

“ 39,8 

35.7 

7 

119.0 

117.1 

105.9 

97.6 

118.7 

105.1 

" 36. 8 

39.7 


22 

4 

119.5 

0.1811 

289.2 

20 3,1 

0.5984 

0.3030 

0.7797 



“ 2.5 

0.07327 

9,2 

0,00323 

0.00184 

0. 002390 

339.4 

1 

115.3 

113.9 

109.7 

109,0 

121 ,6 

118.3 

- 29.0 

34 , 5 

2 

116.7 

115. 2 

112.6 

1 11.4 

124.3 

120,7 

- 46 , 4 

39.8 

3 

114.9 

113.2 

109.3 

107.4 

121.6 

118.0 

- 31.2 

34.2 

4 

113.8 

111,6 

108.6 

106.2 

121.0 

116.9 

- 37.4 

23.1 

5 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

0.0 

0,0 

0.0 

0,0 

0.0 

0.0 

0.0 

0,0 

7 

116.0 

111.2 

107.9 

10 3,9 

121.4 

115.4 

- 27.8 

32.6 


60 

6 

120.4 

0.1801 

291.8 

204.9 

0.5957 

0.3028 

0.7761 



- 2.5 

0.08120 

9.9 

0.00333 

0.00193 

0.001930 

344.0 

1 

114.0 

111.8 

107.9 

104.9 

120.9 

116,3 

- 24.5 

22.6 

2 

116.3 

114.4 

110,5 

10 8,4 

122.8 

118,8 

- 35.7 

32.9 

3 

114.2 

112.1 

107.9 

104,8 

120.8 

116,3 


24.7 

4 

112.3 

108.5 

107.2 

103.5 

120.4 

115.3 

- 27.2 

35.0 

5 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

6 

116,4 

114,5 

110.7 

10 9.8 . 

122,3 

118.6 

- 43.0 

41.4 

7 

119.0 

117. 1 

107.0 

10 0.6 

119.4 

109,5 

- 34,3 

39.1 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 


o 



onr" T 

VELOCITY 

ALPHA 

MTUK 

CLR/S 

RPM 

THETA 

Of' 

CP / 5 

HTTP 

CPQ/S 

V/OR 

cx °/ s 

MAT 
V, POP .AH 

ft TC 

DB 

OBC 

DBA 

D P AT 

P D ?• 

pp-IOPC 

P « IN 

pH AX 


60 

It 

120.6 

- 2.5 

0,1 800 
0.10797 

29 . 3,8 

17.9 

206.3 

0.00548 

0.5987 

0.00304 

0.3011 

0 . 0 O 3290 

0,7790 

344.6 

1 

1 1 « . 4 

117.7 

112.0 

111.0 

1 23.9 

121.6 

- 51.6 

41 .5 

2 

123.5 

12 3.2 

117.7 

117.3 

129.1 

127.7 

- 1 . 3 4 . 4 

95.7 

3 

118.3 

117.6 

111.9 

110.9 

124.1 

122.2 

- 49,6 

46,7 

4 

1 17.8 

117.2 

112. 0 

1 11.0 

125,0 

123.2 

- 59.6 

4 5.0 

5 

o.o 

0 .P 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

6 

124.0 

123.8 

115.6 

115,0 

128.0 

126,5 

- 88,7 

91.7 

7 

1 2 B > . 4 

125.3 

111.6 

110.7 

123.1 

120.1 

- 71.6 

7 8.4 


14 

7 

119.7 

0 . 0 

0,1803 

0.07217 

291 .8 
9.0 

204,9 

0,00219 

0.6002 

0.00163 

0,3008 

- 0.000300 

0.7807 

341.4 

1 

117.5 

116.7 

110.2 

109.7 

122.8 

120,4 

- 37.1 

51.5 

2 

119.3 

118.5 

112.7 

in . 5 

125.2 

122.3 

- 125.7 

113.2 

3 

117,7 

116,9 

H 0.4 

109.0 

123.1 

120,5 

- 48,8 

48.3 

4 

115.1 

113.7 

108.2 

105,7 

120.9 

116,3 

- 26,9 

37.3 

7 

U 7 . 7 

115.9 

109.2 

106.5 

121.4 

117.0 

- 43.7 

39.7 


14 

3 

1 1 9 . 5 
0,0 

0.1801 

0.09133 

293.3 
1 0 . 0 

206.0 

0.00291 

0.6035 
0.001 96 

0,2089 

- 0.000320 

0.7839 

341,3 

1 . 

119.7 

119.2 

112.3 

111.4 

126,1 

125.2 

- 137,4 

106.5 

2 

121.9 

121.4 

115.5 

114,9 

127.9 

125,8 

- 126.4 

112.8 

3 

120.0 

119.6 

113.0 

112,3 

126.3 

125,4 

- 144,1 

114.6 

A 

117.2 

116. 4 

109,6 

1 . 07,9 

122,3 

118,8 

- 32.6 

42.6 

5 

0.0 

0,0 

0,0 

O.o 

0.0 

0,0 

0.0 

0.0 

6 

121.0 

120.4 

114.7 

114.1 

126.9 

124,8 

- 55.1 

5 7.3 

7 

119,5 

118.8 

111.4 

110.0 

124.0 

121.5 

- 54,2 

55.3 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 


o 


RHf| 

POINT 

VELOCITY 

ALPHA 

MTU N 

CL.R/S 

PPM 
THE T A 

0 n E G * R 
CP/S 

MTIP 

cpn/s 

V/QR 

CXR/S 

MAT 
V SOU HD 

ytc 

OR 

n 4 c 

OP A 

CP AC 

P *>' 0 F 

o o o 8 C 

P •’IE 

P M A X 


1 4 

0 

119.7 

0.1903 

292,5 

205.4 

0.6012 

0.3003 

0.7818 



0 . 0 

0 . 3.0800 

12.0 

0.00419 

0.0026 9 

0.000170 

341,6 

1 

1 , 10.6 

119.1 

1 3 . 2 , S 

112.0 

126.7 

123.7 

“ 49.6 

50.3 

? 

0.0 

0 . 0 

o.o 

0.0 

0 . 0 

0.0 

0.0 

0 . 0 

3 

* 120 , « 

120,4 

113,5 

112.9 

126.2 

124,8 

- 59.4 

48.8 

4 

11 ft . 4 

117,8 

1 11,9 

1 1 1 . c 

124.3 

121.9 

- 39.6 

4 9.4 

5 

O.o 

9 . 0 

0.0 

0,0 

0.0 

0.0 

0.0 

o.o 

6 

12 4.6 

124,2 

116.3 

1 15.9 

129.1 

127,4 

- 135,6 

97 . 9 

7 

1 24 . o 

3 21,9 

113.2 

112.3 

125.4 

123,6 

- 67.8 

7 6.1 


73 

fs 

14 9 , ? 

0,2259 

291,7 

204.5 

0.6001 

0.3770 

0.8764 



- 10,0 

0.06698 

14.0 

0,00762 

0.00283 

0 . 0115 1 0 

340.7 

i 

122.6 

121,7 

113.5 

110.9 

127,3 

1 23,7 

- 72.5 

65.9 

2 

124,6 

12 1.8 

11 4 . a 

111.5 

128,3 

12 3.3 

- 76.1 

65.4 

3 

1 . 21,6 

120,6 

114.2 

112.1 

127.4 

123,5 

- 62.7 

52.1 

A 

119.3 

118,8 

111 . 4 

10 6.3 

124,6 

116,1 

- 49,1 

4 5.0 

5 

0,0 

o.o 

0.0 

0.0 

o.o 

0,0 

0.0 

0.0 

4 

1 25.3 

124,7 

115,5 

117.9 

128.3 

125,4 

- 78,0 

97.9 

7 

126.7 

126.3 

115.9 

114,3 

130.0 

127,2 

- 76,1 

78.0 


71 

1 9 

149,9 

0,2254 

29 2.9 

205.7 

0 .6016 

0.3753 

0.9777 



-10,0 

0,07534 

15,0 

0 .00965 

0 .00312 

0.013730 

347,0 

1. 

12 3,0 

127,3 

113.3 

1 10.5 

126.7 

122.1 

-123.2 

9 9.5 

? 

125.1 

121.8 

114.9 

111.7 

128.5 

1 2 3.8 

-123.3 

112.1 

7 

122.6 

121.9 

1 1 <1 . 5 

112. 4 

127.5 

123.6 

-125.9 

90,4 

4 

119.5 

117.8 

m . 9 

107,4 

.125,2 

117.6 

-39.5 

5 0.0 

5 

A ,8 

o . 0 

0.0 

o.O 

9.0 

o.o 

0.0 

n.o 

6 

125.0 

125,1 

116. 1 

1 1 4 . 0 

129.7 

126.5 

-76.9 

77.3 

** 

/ 

177,7 

17 7. 4 

117, 9 

1 1 6 ; i 

131.2 

1 2 9 , 7 

-77.7 

9 0.9 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


o 

as 


1.!fv 

POT vT 

\> K L 0 C 7 T Y 
ALPHA 

v T?j-:3 

CLs/s 

Pp’-' 

T M P T J 

cweg*p 

CP/S 

M T T P 

cp n/s 

V/ijp 

CXR/S 

ft 't' 

V S C V b< P 

tt 

np 

npr 

np A 

DP AC 


PNDBC 

PM IN 

p v a V 


7 1 

7 

149.3 

0.2254 

292,2 

205,2 

0.6021 

0.3749 

0 , 377 a 



- 10.0 

0.09246 

1 6 , 0 

0,00964 

0.00 155 

0 , 01 4440 

340.8 

1 

1 74. 1 

123.6 

114.4 

112.4 

1 2 * . 5 

126.2 

- 61.9 

9 7,3 

? 

126.7 

126.7 

115, 1 

112.2 

12 9.0 

125.1 

- 95.7 

8 8,9 

5 

12 3.7 

12 7.1 

1 14 .° 

113,0 

12 9,1 

125.7 

-6R , 8 

70.8 

A 

£*■ 

119,6 

1 17.9 

U 2.1 

107 .° 

125 . ft 

1 19.8 

-61 ,6 

6 4,9 

5 

0.0 

0.0 

o.o 

o.o 

0.0 

O.n 

0 . 0 

0.0 

6 

1 27 ,9 

127,6 

117.4 

1 1 6 *. 0 

130.9 

12 3.6 

- 124.7 

117.1 

7 

12 7,0 

127.9 

UP . 5 

117,6 

132.9 

131.5 

- U 0.7 

126.5 


1 ? 

2 5 

151.7 

- 5.0 

0.2245 
0 , 074 0 2 

296,3 

12.0 

206 . 1 
0.00566 

0 . 59 g « 
0 . 0 0 2 7 8 

0,3755 

0.006220 

0.9236 

347,5 

1 

121.5 

120.3 

113.4 

1 1 0 . 4 

1 2 *. 7 

122.0 

- 56,3 

70.6 

7 

12 3 ,® 

12 7 . 8 

1 14.4 

110,6 

126.6 

117.4 

- 99.6 

6 9,4 

3 

120.7 

119.3 

113.5 

110.6 

126.4 

120.3 

-6 0.0 

5 0.7 

4 

1 1 « . 0 

116.2 

1 1 1 . 7 

106.4 

124.5 

13 4.7 

- 47.2 

38,7 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

7 

125.2 

124,7 

112.4 

107.3 

126.5 

119,8 

-6 8,0 

8 7.8 


5 

13 

150.2 

0.2268 

292.6 

205.5 

0,6031 

0.3766 

0,8302 



- 5.0 

0.07171 

14,0 

0,00738 

9.09305 

0,010130 

340.7 

1 

1 22.4 

121.5 

113.4 

110.6 

127.7 

124.0 

- 59.7 

8 6.3 

2 

17 4 .fi 

124,1 

115.0 

111.9 

128.7 

12 3,7 

- 91.6 

6 6. 4 

3 

121.7 

120,6 

113.5 

110.8 

126,3 

121.2 

- 64,9 

65.8 

4 

118.5 

116.2 

1 1 1 . 3 

105.5 

124.6 

114,7 

- 45.5 

4 5,6 

5 

0.0 

0 . 0 

0.0 

0,0 

0,0 

0,0 

0.0 

O 

* 

O 

6 

1 27.0 

126.5 

116.0 

113,7 

129,7 

126,4 

- 91,8 

100.5 

7 

125.6 

125.3 

113.0 

109,0 

127,0 

171,2 

- 76, 5 

70,6 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


o 

'j 


PUN 

POINT 

VELOCITY 

ALPHA 

PTUN 

CLR/S 

RPM 

THETA 

0< M EG*P 

CP/S 

NT IP 
CPO/S 

V/OR 

CXR/S 

MAT 

V-SOUMD 

NIC 

D9 

DBC 

DBA 

DBAC 

PNDB 

PNDBC 

p M I M 

PM AX 


55 

19 

150.5 

0.2268 

292.4 

205.3 

0.6015 

0.3776 

0,9286 



- 5.0 

0.07994 

11.0 

0.00379 

0,00248 

0.001910 

341.4 

i 

12 . 0.6 

119.1 

113.5 

110.8 

126.8 

123.1 

- 55.8 

57.3 

2 

121.4 

119,6 

114,4 

110.9 

127,2 

121.2 

- 59.6 

59,0 

3 

119.7 

117,9 

113.3 

110.4 

126.0 

121.1 

- 52.8 

45.3 

4 

118.3 

115,8 

111.6 

106.3 

124.7 

117.5 

- 40.8 

54.0 

5 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0 . 0 

6 

123 . 3 

122,7 

115.3 

112.5 

129.3 

125.3 

- 59.7 

69.6 

7 

122.7 

121,9 

112.0 

105,5 

125.5 

117.5 

- 72.4 

60,8 


21 

3 

149.2 

0.2254 

288.8 

202.8 

0.5998 

0.3764 

0.8255 



0,0 

0.09654 

12.0 

0.00474 

0.00364 

0,000450 

338.1 

1 

122.2 

121,3 

115. 7 

114. 4 

129.9 

128.7 

- 389.4 

315.3 

2 

125.8 

125.3 

117.5 

116.1 

131.2 

130.0 

- 390.9 

35 3.9 

3 

122.1 

121,1 

116.5 

115.5 

130,2 

129.1 

- 398,6 

317.7 

4 

122.4 

121.5 

113.6 

111.1 

127.5 

125.1 

- 88.1 

70.0 

5 

O.n 

0,0 

0.0 

0.0 

C.O 

0,0 

0,0 

0.0 

6 

129,3 

127,8 

118.9 

117.9 

. 132,9 

131.9 

- 105.1 

124.1 

7 

‘ 126.9 

126.5 

115.3 

113.4 

129,4 

127.6 

- 80.3 

105,1 


21 

15 

160.4 

0,2403 

295,7 

207.6 

0.6047 

0.3979 

0.8453 



- 10,0 

0.07668 

16,0 

0.00955 

0.00373 

0,013240 

343.4 

1 

125.7 

125.1 

115.6 

113,4 

129.6 

127.1 

- 81.0 

88,6 

2 

127.8 

127.3 

116.4 

113,1 

130.1 

126.4 

- 111.6 

94.1 

3 

124.0 

173,1 

115.3 

112.7 

128,6 

125.1 

- 70.4 

65.1 

4 

121 .2 

119.4 

113.1 

107.7 

126.6 

119.3 

- 58.0 

7 5.6 

5 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

5 

129.8 

120.4 

117.9 

115.9 

132.6 

130.6 

CM 

• 

•« r “4 

1 

1 11.2 

7 

128.3 

127,9 

117.1 

115.3 

131.1 

1 27 . 9 

- 91.1 

90.9 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 


o 

oc 


P TJ M 

POT NT 

VELOCITY 

ALPHA 

'« TUH 
CLP/S 

ROM 

THETA 

0MEG*P 

CP/S 

M TIP 
CPC/S 

V/OP 

CXP/S 

v AT 
VSOHNO 

* T C 

OB 

DBC 

DBA 

D8AC 

.PNPB 

PNOBC 

par- 

PM AX 


1 9 

1 3 

1 A 1 .9 

-7.5 

n , 7408 
0. 071 43 

295.9 

14,0 

207.8 

0.00738 

0.6006 

0,00319 

0.4014 
0. 009760 

0.8417 

346.0 

1 

1 24 . 0 

123.1 

114.7 

111.4 

128.1 

124.3 

-54.0 

89.9 

2 

• m.e 

125,9 

115.5 

110,6 

, 129.0 

122.8 

-100.9 

84.9 

3 

1 ? 3 . 2 

127,1 

114.6 

111.1 

128.1 

123.3 

-69.1 

67.6 

4 

120.2 

117.8 

113.0 

107.1 

126.5 

113.1 

-49.0 

50.0 

5 

0.0 

0.0 

0.0 

0 ,0 

0.0 

0.0 

0,0 

0.0 

6 

12«.° 

178.3 

117.7 

115.4 

132,4 

129.4 

-123.1 

110.9 

7 

1 27.8 

127,3 

115,0 

111.6 

129.3 

124.1 

-39,3 

79.7 


1 7 

1 3 

CM 

* 

*■— 4 

v£> 

r-< 

0,2404 

295,1 

207,2 

0.6007 

0,4008 

0.8415 



-5.0 

0.07192 

12.0 

0.00546 

0,00284 

0.005330 

345.0 

1 

123.0 

121.® 

115,2 

112.4 

129.0 

126.3 

-71,7 

94,8 

2 

12 4.0 

122.8 

115.6 

111.1 

128.6 

120,8 

-89,8 

76.1 

3 

1 27,9 

121.7 

115,5 

112.9 

129,0 

125,7 

-79.0 

67.3 

4 

120,0 

117.2 

113.6 

108,9 

127.2 

121.0 

-61.5 

54,0 

5 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

<3.0 

6 

125.6 

124.7 

117.4 

115.0 

132.1 

129,1 

-104.1 

92.9 

7 

125.9 

125.2 

115,8 

113.0 

130.2 

126,1 

-75.3 

75,3 


1 7 

14 

161.5 

0.2408 

294.7 

206.9 

0,5999 

0.4020 

0.8411 



-5.0 

0.07805 

13.0 

0.00614 

0,00309 

0,006170 

3 44,9 

1 

124.9 

124,1 

115.9 

113.4 

129.3 

126,6 

-63.9 

102,7 

7 

125.6 

124.7 

116,0 

112.1 

129.7 

124,8 

-95.1 

79.2 

3 

124.1 

1 23 . 2 

3 16.1 

114,0 

129,5 

127,0 

-70.9 

89,8 

4 

121.0 

119.8 

114.9 

111.9 

128.0 

122,8 

-65 . 6 

67.3 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

6 

127,2 

126.5 

118.1 

116,1 

132.9 

130.3 

-95,2 

115.5 

7 

127,1 

126.6 

115.0 

111,2 

129.2 

124.4 

-111.3 

106.7 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


o 

VO 


RUN 

POT NT 

VELOCITY 
.AT; PH A 

H T U U 
CLR/S 

RPU 

THETA 

oneg+p 

c D /s 

MTIP 

CPO/S 

V/UR 

CXR/S 

MAT 

VSOUND 

6 T C 

Da 

D a C 

UP A 

DP AC 

PUD B 

Pl-OBC 

PMIN 

P f ' A X 


1 7 

1 5 

161.6 

0.2407 

294.3 

206.7 

0.5996 

0.4027 

0.8396 



- 5.0 

0.09497 

14.0 

0.00722 

0.00362 

0.007200 

345,3 

1 

125.4 

121.8 

116.1 

114.0 

129.7 

126.9 

- 81.7 

97.2 

2 

126.7 

12 6.1 

115 . P 

111.5 

129.5 

124.1 

- 88.4 

93.3 

3 

125.2 

1 2 - 1.5 

116.2 

114,2 

129.5 

126.7 

- 64.1 

85.5 

a 

121 . . 2 

119.2 

114.2 

110.4 

127.7 

122.4 

- 56.0 

52.2 

5 

1 2 s . 5 

120,1 

117.9 

1 16.4 

1 31.9 

130.1 

- 99.5 

127.3 

6 

129.7 

129.2 

119.0 

117 . & 

133.5 

131.5 

- 109.8 

115.7 

7 

170.7 

129.5 

113,4 

106.1 

126.6 

116,8 

- 126.1 

122.6 


1 7 

1 6 

161.9 

0.2410 

294.7 

206.9 

0.5988 

0.4031 

0.8402 



- 5.-0 

0.09231 

15.0 

0.00040 

0.90440 

0.007960 

34 6,6 

1 

127.6 

127.3 

117.3 

115 .fi 

131.2 

129. 5 

- 102.6 

119.1 

2 

129.5 

129.1 

118.2 

11 , 6.3 

132.2 

129.9 

- 132.9 

99.3 

3 

12 7, 4 

127.0 

116.6 

114.8 

130.1 

1 2 » . 0 

- 101,8 

92.9 

4 

1 23,1 

121.9 

114.6 

111 , 2 

12 9, 3 

124.3 

- 92.0 

85.7 

5 

1 , 30.9 

130,6 

1 19.6 

118,7 

1 3 3,6 

132.4 

- 124.0 

165.2 

6 

131.4 

131.2 

11 °.? 

117.6 

13 3.6 

132,1 

- 146.7 

139.9 

7 

131.5 

131.3 

1 13.6 

107.4 

126.7 

1 17.8 

- 159.3 

143.3 


1 7 

Q 

1 60.6 

0.24 0 « 

293.7 

206.2 . 

0.6012 

0.4011 

0.842 4 



n , o 

o . 08056 

10.0 

0.00294 

0.00269 

- 0.000860 

343,0 

1 

122.2 

120.8 

115.5 

113,2 

129.0 

126.2 

-7 1.7 

70.4 

7 

122 . 6 , 

129.7 

115.8 

112.1 

120.9 

122.9 

- 91.2 

73.3 

3 

121.9 

120.4 

115.8 

113,2 

128.6 

125.2 

- 63.0 

60.2 

& 

129,7 

1 18.6 

114.4 

111,2 

127.7 

12 3,3 

- 74.8 

69,0 

c 

12 3,5 

12 2.4 

115.3 

112,7 

129.0 

124.2 


84,8 

6 

1 2 4 . 1 

12 3.2 

116,8 

114.4 

130.9 

126,9 

- 69.3 

85,3 

7 

17 3.9 

122.0 

114.7 

1 10 .‘8 

128.4 

124.1 

- 69.6 

73.2 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


P | T *y 

POT 

VF [,0C T‘ r ¥ 

V ’f | 

PPM 

OMFG*f? 

MTIP 

V/OP 

• AT 



5 T ■ P H « 

("in/ s 

THFTS 

CD/S 

CPO/S 

CXP/S 

V S c ? J h D 

j ,; t r 

' V B 

O'H. 

n « a 

DP AC 

? W DP 

POP sc 

P M X ?,’ 

PM AX 


1 c 

Q 

t 6 1 . 0 

0.2405 

294.3 

206,7 

0.6002 

0.4012 

0 .34 J, 0 



o.o 

0 .097 4 1 

13.0 

0.00561 

0.00429 

0.001 120 

3 4 4,3 

i 

t 2 A . 5 

19 2. 7 

1 1 * . 1 

114.1 

1 2°. 6 

1 27.6 

-143,2 

116, 0 

p 

12 P . 1 

r?7.« 

117.6 

116, 3 

131.3 

128.7 

-139.3 

119.0 

3 

124.1 

123.7 

115, 3 

113.6 

129.6 

127.3 

-135.3 

109.2 

A 

129.4 

. 121,1 

114.9 

112. 0 

1 2 3.0 

12 3.9 

-63. 8 

8 4 . 7 

c 

0 A 

0 a 0 

O.o 

0.0 

o r 

• j 

0,0 

0 . o 

0.0 

A 

1 30.5 

13 0.2 

119.5 

1 1 ? : ? 

134.2 

13 3,1 

-141.0 

120.9 

7 

o.O 

0,0 

A 0 

0 . 0 

0.0 

0.0 

0 0 

v » - 

0 . 0 


5 5 

13 

10 7 , d 

0 .1623 

315,7 

221,7 

0.6515 

0.2495 

! 

'9? 

■X 

« 



-5,0 

0.07755 

10.0 

0.00422 

0,0017 7 

0.006210 

340.3 

t 

114.1 

113. 1 

107.5 

105.9 

119. 9 

117.4 

-29.5 

2 8.0 

2 

113.3 

111.0 

107.7 

105.4 

1 20.1 

114.7 

-2.3.6 

29.2 

3 

113, 1 

1 11.7 

106.9 

105. 0 

119,9 

115.6 

-23,9 

2 3.5 

4 

1 H . i 

10 9.7 

10 5. 4 

102.4 

118.1 

113.4 

-19.9 

24.0 

6 

122.5 

122.4 

115.4 

115.7 

129,2 

127,9 

-70.9 

84.2 

f 

115.7 

114.6 

10 8. 3 

106,9 

3 21.3 

118,0 

-35.2 

26.9 

7 

112.7 

110.7 

105.4 

ioe.5 

118.1 

1.09,4 

-23.1 

20,4 


55 

14 

10 7.6 
- 5,0 

0. 1627 
0.08719 

316.5 

12.0 

222,2 

0,00556 

0.6532 

0.00220 

0.2494 

0.007780 

0.8161 

340.2 

1 

114.9 

114,0 

108. 9 

107.7 

121.8 

120.5 

- 131.4 

106.6 

2 

115,6 

114.5 

109.1 

107.4 

121,9 

119.5 

- 127,4 

113.5 

3 

115,1 

1 1 A , 9 

108.3 

107.6 

121.5 

120,3 

- 1 3 1 , 4 

105.0 

4 

112.5 

111.0 

106,5 

104.2 

118,9 

115.6 

- 32,6 

19.1 

5 

125.0 

124.9 

115.9 

115.7 

129.2 

129.9 

- 83,7 

72.0 

6 

118.4 

117,8 

109.6 

10 8.0 

122.6 

120,2 

- 35.9 

34.0 

7 

1 17.4 

116.7 

106.5 

103.2 

119.9 

116,4 

- 31,5 

34.4 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 


R !J K 

POIf-T 

vfl.oci t y 

ALPHA 

T i J 

cr p/s 

RpM 
TH FT A 

n f £ G * ft 

cp/s 

.MTJD 

CPO/S 

V/OP 

cxp/s 

M A T 

V SO PI'S D 

K TC 

DR 

09C 

r>3A 

DBAC 

P'vDB 

PNOPC 

P M x N 

P .y A X 


5 ? 

1 6 

107,7 

0.1 626 

315.9 

2 21.8 

0,6513 

0.2500 

0.8141 



0.0 

0.07763 

9.0 

0 , 0021.9 

0,00152 

- 0.00090 0 

340.6 

1 

1 1 Q . 4 

. 119.2 

111.9 

111.3 

124.7 

124.1 

- 131.4 

106.6 

2 

120.5 

120.1 

113,3 

112.7 

126,0 

125.1 

- 127.0 

115,2 

3 

1 IS . 4 

119. 0 

111.4 

110.8 

124.7 

124.1 

- 131,1 

10 3.2 

<d 

1 1 c . 7 

115.0 

109.5 

109.6 

121.0 

120.9 

- 32,6 

39.4 

5 

0*0 

0,0 

0.0 

C.o 

0.0 

0 . 0 

o.o 

0 . 0 - 

6 

122.3 

122.0 

114.5 

114.1 

127.6 

126.7 

- 76.5 

7 4.1 

7 

116.5 

115,6 

109,7 

108.4 

122.1 

119.7 

- 35.2 

41.5 


R 5 

1 7 

107.6 

0.1626 

- 315.7 

221.7 

0.6609 

0.2501 

0,9137 



0,0 

0.09853 

10.0 

0.00303 

0.00184 -f 

1.001030 

340.6 

1 

122.6 

122,4 

115.2 

114.0 

127.9 

127,6 

- 86 , 7 

69.6 

2 

1 . 2 .3 . 9 

12 3,9 

116.7 

116.5 

129.6 

129.2 

- 112.2 

78,2 

3 

120.0 

119.8 

114.0 

113.7 

126,6 

126,2 

- 64,9 

44.1 

4 

120,4 

120 ,? 

114,0 

1 1 3 . 6 

127,0 

126.6 

- 51.3 

67.7 

5 

0.0 

0,0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

6 

125.3 

125.2 

117.9 

117.7 

1 3 1 . 4 

131.1 

- 117.0 

7 8.5 

7 

121.1 

120,9 

113.4 

112.9 

126.3 

125.4 

- 53.6 

56.9 


21 

36 

16 5,1 

0.2444 

322.2 

226.3 

0.6511 

0.3759 

0 , 995 ? 



- 10.0 

0,08127 

15.5 

0.00919 

0.00365 

0.012980 

347.5 

1 

127.4 

126,9 

115.3 

112.1 

129.9 

127.2 

- 176.9 

90.5 

2 

127.8 

127,2 

115.9 

110.9 

129.9 

12 3,6 

- 148.2 

?6 , 0 

3 

125.1 

12 4,3 

115,9 

113.3 

130,2 

127.7 

- 126,4 

103.3 

4 

124.7 

123.8 

115.2 

112.0 

129.1 

125.2 

-7 9.6 

78.0 

5 

0,0 

0.0 

0.0 

O.o 

O.o 

0.0 

o.o 

0.0 

6 

O.o 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

7 

126.0 

125.2 

116.2 

113.4 

130.7 

127.9 

- 90.9 

BO . 5 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 


IM 


RUN 

POINT 

VELOCITY 

ALPHA 

MTUN 

CLR/S 

PPM 

THETA 

OMEG*R 

CP/S 

MTIP 

CPO/S 

V/OR 

CXR/S 

AT 

V SOU NO 

MIC 

D8 

DEC 

DBA 

DP AC 

PM DP 

PKDBC 

PMJM 

PMAX 


55 

26 

162.7 

- 5.0 

0.2449 

0.07344 

317,9 

10.0 

223.2 

0.00350 

0.6533 

0.00258 

0.3754 

0.001010 

0.8985 

341.7 

1 . 

125,9 

125.3 

117.1 

115.5 

130.9 

128.6 

- 100.1 

124,0 

2 

123.8 

122.3 

117.1 

114.4 

130.3 

125.9 

- 83.7 

105.2 

3 

12 3.6 

122.5 

116.6 

114.7 

130.0 

127.1 

- 81.3 

67,6 

4 

122.8 

121.5 

115.8 

113.4 

129,1 

125.7 

- 79.7 

83.9 

5 

132.4 

132.2 

123.5 

123.1 

13 7.3 

136.9 

- 261.0 

234.1 

6 

126.2 

125.3 

118.5 

116,5 

132.9 

130.9 

- 96.9 

115.4 

7 

122.8 

121.1 

114.4 

109. 5 

127.9 

121.7 

- 72,9 

69.4 


55 

2 3 

162.1 

0.2449 

316.3 

222.1 

0.6524 

0,3759 

0.8976 



- 5.0 

0,07459 

12.0 

0.00577 

0,00305 

0.005780 

340,5 

1 

126.2 

125.7 

115.8 

113.5 

130.0 

127.7 

- 132.4 

114.5 

2 

124.0 

122.6 

115.2 

1 09.6 

129.0 

121.8 

- 97.2 

78,0 

3 

123.5 

122.5 

115.4 

112.7 

128.8 

125,9 

- 114,4 

80,9 

4 

124.2 

12 3.2 

1 14.7 

111.3 

128.4 

124.6 

- 91.7 

78,0 

5 

133.7 

133.6 

123.2 

122.8 

137.2 

136.8 

- 249,2 

227.5 

6 

127,4 

126.9 

117.5 

114.9 

132.3 

130 . Q 

- 109.5 

102.0 

7 

124.5 

123.4 

113.9 

108.3 

N) 

• 

CC 

122,1 

- 112.9 

76.3 


55 

25 

161.9 

- 5,0 

0.2440 

0.08152 

317.3 

13 .o 

222.8 

0.00660 

0.6526 

0.00339 

0.3744 

0.006800 

0,8970 

341.4 

1 

127.1 

126,6 

116.1 

113,9 

130.2 

128.2 

- 123.2 

124.6 

2 

126,8 

126.1 

115.6 

110,7 

129.8 

125.1 

- 110.6 

88.4 

3 

12 3. 4 

122.3 

115.1 

112.2 

128.7 

125.0 

- 88.5 

P;Q . 0 

4 

125,4 

124.8 

114,5 

110.9 

128,7 

125.5 

- 84.8 

80.0 

5 

135.0 

134.9 

123.5 

123.2 

137.8 

137,5 

- 261.5 

208,8 

6 

128.0 

127.5 

117.7 

115.3 

132.2 

129.9 

- 111.2 

140.7 

7 

125,7 

124,9 

114.3 

109.7 

128.4 

123.1 

- 89.1 

9 3,6 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 




RUN 

POINT 

VELOCITY 

alpha 

M T U N 

CLR/S 

PPM 

THETA 

QMEG*R 

CP/S 

’"TIP 

CPO/S 

V/OP 

CXR/S 

MAT 
V SOUND 

MIC 

D8 

Q9C 

DBA 

PB AC 

pNDB 

PNDBC 

PM IN 

p v a x 


21 

29 

. 164.5 

0.2 445 

320. 6 

225.1 

0.6503 

0.3765 

0.8951 



- 5,0 

0.09348 

14.5 

0.00844 

0.00466 

0.007740 

346.2 

1 

129.0 

127,5 

117.3 

115.6 

131.8 

130,4 

- 124,8 

99 . 5 

2 

129.0 

128.6 

117.7 

115. 1 

131 .4 

128.9 

- 131.5 

112.9 

3 

125.6 

124.9 

116.6 

114,5 

130.6 

128,6 

- 126,6 

101,0 

4 

123.1 

12 7.7 

116.9 

116.0 

131.4 

129,9 

- 125,8 

104.4 

5 

0.0 

0.0 

0,0 

0.0 

0.0 

9.0 

0,0 

0 , 0 

6 

0.0 

0,0 

0.0 

0.0 

0,0 

0.0 

0.0 

o.O 

7 

129.0 

12 8.6 

118,1 

116,5 

132.6 

131.2 

- 91.1 

90.4 


21 

21 

164,1 

0.2442 

319.6 

22 4.4 

0.6494 

0.3766 

0.8940 



0,0 

0.08356 

8.0 

0.0033 2 

0,00293 -f 

1.000810 

34 5,6 

1 

126.3 

125,3 

11 6.3 

114.1 

130.6 

129.8 

-123.2 

110. 4 

2 

125.6 

12 4.6 

117.0 

1 13.9 

130.5 

125,5 

-124.3 

116.1 

3 

1 2 3.7 

122.6 

116.5 

114.4 

130,6 

129.2 

-127.0 

100. 0 

4 

12 4.7 

123.8 

115.7 

1 1 3 . 

129.7 

127.1 


95.2 

5 

0,0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0,0 

6 

127.7 

127,1 

118.7 

116.9 

133.5 

131.8 

-128,0 

96,7 

7 

125.8 

124,9 

116. 0 

113.0 

130.2 

127.6 

-82.1 

90.9 


21 

23 

16 4.2 

0.2444 

319.8 

224.6 

0.6499 

0.3766 

0,9946 



0,0 

0.09473 

11.5 

0,00459 

0,00370 

0.000010 

345.6 

t 

127.1 

126.6 

U 6.8 

114,8 

131.2 

129.3 

-12 6,4 

107,6 

2 

126.9 

126.1 

117.2 

1 14.2 

130.9 

127,4 

- 132.1 

121.7 

3 

12 4,5 

.12 3,6 

116,8 

114.9 

130.8 

129,7 

- 126.6 

10 0.0 

4 

126.9 

126.4 

116.6 

114.6 

1 30.7 

12 8,8 

- 124.3 

88.8 

5 

0.0 

't * > 

0.0 

0,0 

0.0 

A ,o 

0.0 

0.0 

6 

12 9.7 

123.2 

119.5 

117.9 

134.3 

133 , r > 

- 119.9 

136.1 

7 

127,5 

126.9 

115.9 

112.7 

130,3 

127,7 

- 90,9 

90.9 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


R U W 

PQ T ? vT 

Vf LOCITV 
ALPHA 

•>' T U N 

Cl P/S 

p P': 
THPTA 

r,vpr;*p 

C P/S 

A- TIP 
CPO/S 

V/OR 

CXR/S 

V ft T 

vsnnRD 

* TC 

D» 

o«c 

DBA 

DBAC 

P v D 9 

PNOBC 

P X I N 

P *» A X 


5 ? 

35 

170.5 

0.2563 

333,3 

234,0 

0,6941 

0.3762 

0,9408 



- 7.5 

0 , 06861 . 

13.0 

0,00709 

P .00405 

0 . C 06 B 70 

342.1 

.1 

133.9 

133 „7 

124.2 

123, 9 

137.9 

U 7 .fi 

- 414.5 

387,3 

2 

i 3 1 . 9 

131,6 

119.9 

117,9 

134,1 

132 .R 

- 398.6 

362.4 

3 

13 3,3 

13 3,2 

125.7 

125.4 

139.2 

138,9 

- 414.5 

371.2 

4 

0,0 

0.0 

0.0 

0,0 

0.0 

0,0 

0.0 

0 . 0 

5 

0.0 

0 , 0 

0.0 

0.0 

0.0 

0.0 

0.0 

n .o 

fi 

.1 3 1 . 4 

131.1 

120.4 

119.8 

135.0 

1 33.8 

- 184.0 

210.1 

7 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

R.o 


t — 1 

55 

31 

17 0.7 

0,2560 

3 32.5 

233,5 

0.6905 

0.3767 

0.3 369 

4^ 



-5.0 

0.07 311 

12.0 

0 . 0 Q 5 9 5 

0.00361 

0.004820 

343.1 


1 

13 3.3 

133.? 

122.0 

171.4 

136.6 

13 6.1 

-194,7 

27 2.7 


2 

1 31.6 

131,3 

119. 1 

116. 8 

1 3 3.2 

131.6 

-183.4 

154.4 


3 

139.4 

132.2 

122 . S 

1 22.^ 

136.7 

136.2 

-17 2.7 

3 3 fi , 3 


4 

0.0 

0.0 

0.0 

0.0 

o.O 

0.0 

0.0 

0,0 


5 

0.0 

o.o 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 


6 

1 30.4 

1 30,0 

120.1 

119,3 

134,7 

13 3.2 

-169.8 

200.? 


7 

130.1 

129.8 

122.3 

121,6 

13 5,0 

134.0 

-214.2 

18 3.3 


5 

40 

171.1 

-2,5 

0.2560 

0,07759 

336.3 

11.0 

2 36.2 
0,00470 

C . 6870 
0.00349 

0,3732 

0.001640 

0,94.34 
34 3.7 

1 

133.0 

13 2.6 

122,5 

121.9 

136,6 

136.1 

-225,2 

319,8 

2 

131.2 

130.9 

121.3 

120.1 

134.1 

132,4 

-183.3 

171.5 

3 

1 32.2 

132,0 

123.3 

122,9 

137.1 

136,5 

-211.6 

313.9 

4 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0,0 

5 

0,0 

0,0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

fi 

13 0,7 

130.3 

122.1 

121.2 

1 35.9 

134.2 

-140.6 

206.6 

7 

131.4 

131,2 

123.2 

122.6 

136.2 

135.3 

-243.7 

205.4 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor. 


>— * 


RUN 

POINT 

VELOCITY 

ALPHA 

MTUN 

CLP/S 

PPM 

THETA 

OMEC*R ' 
CP/S 

MTIP 

CPO/S 

V/OP 

CXR/S 

MAT 

VSOUND 

«IC 

DB 

DBC 

DBA 

DB AC 

PNDB 

Pf'iDBC 

PM IN 

PM AX 


55 

41 

171.2 

0.2560 

334.9 

235.2 

0.6935 

0.3751 

0.9399 



-3.5 

0. 08180 

11.5 

0.00514 

0.00369 

0.002090 

344,1 

l 

133.3 

133.6 

121.9 

121.1 

135.9 

135.2 

-199.1 

270.5 

2 

13 0.9 

130.5 

120.3 

118.7 

133.6 

131.2 

-156,7 

194,6 

3 

133.5 

133.3 

122.9 

122.4 

136.9 

136,4 

-160.3 

30d.i 

4 

0.0 

0,0 

0.0 

O.0 

0.0 

0.0 

0,0 

0.0 

5 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

129.8 

129.3 

120.9 

119.5 

135,0 

133.3 

-139.4 

206.8 

7 

130.3 

129,9 

122.6 

122.0 

135.5 

134.4 

-219.3 

1-71.0 


55 

4 

115.2 

0.1747 

338.7 

237.9 

0,7009 

0.2496 

0.8757 



-5.0 

0.07701 

10.0 

0.00434 

0.00192 

0,006120 

3 39.4 

1 

123,3 

123.2 

110.7 

109,7 

124.6 

123,9 

-65,6 

82.5 

2 

117.2 

116.0 

109,6 

107.3 

122,6 

118.8 

-44.1 

36,4 

3 

127,0 

121.8 

110.3 

109,2 

124.0 

122.9 

-57.9 

56.6 

4 

119.0 

118,5 

108.8 

107.1 

127.5 

120.9 

-44.3 

37.5 

5 

0.0 

0.0 

0.0 

0,0 

0.0 

0,0 

0.0 

0.0 

6 

119.2 

117.3 

110.8 

109.2 

123.5 

120,2 

-47.2 

49.0 

7 

117.5 

116.6 

108.1 

104.8 

121.9 

118,9 

-34.0 

45.7 


55 

5 

115.3 

-5.0 

0,1746 

0,08858 

339.1 

12.0 

238,1 

0,00610 

0.7009 
0,0077 2 

0.2494 

0.007700 

0.8757 
3 39.7 

1 

125.4 

125.3 

113.3 

112.8 

127.3 

126.9 

-1 30,6 

106.1 

2 

120.3 

119.7 

111.4 

110.0 

124.9 

123.2 

-127.0 

115,2 

3 

124.2 

124,1 

112.9 

1 12.3 

126.3 

125.7 

-130,7 

103.2 

4 

121.1 

120.8 

110,7 

109.6 

124.0 

122,8 

-54.4 

49.7 

5 

0,0 

0 , 0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

0.0 

6 

121.6 

121.2 

112.4 

111.4 

125. C 

12 3.0 

-51 .5 

72.0 

7 

120.4 

120.0 

109,0 

106.7 

123.0 

121,0 

-48.0 

54.2 



Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


OS 


RUV 

POT&T 

VELOCITY 

ALPHA 

u T' f J 

CLR/S 

PPf- 

THETA 

OF E G * R 

C P/S 

P fp j p 

CPn/s 

V/HR 

CXR/S 

«AT 
V S 0 U N D 

i*TC 

D8 

D8C 

DBA 

D» AC 

P^DB 

p^nac 

P M I. M 

P « A X 


55 

7 

115,7 

0.1749 

339,8 

2 38.6 

0.7014 

0.2497 

0.8766 



0.0 

0,07947 

9,0 

0.00237 

0.00167 

- 0,000960 

340.2 

1 

t 2 3 . 4 

123,2 

135.6 

115.2 

128.2 

127.4 

- 68.9 

10 4.5 

? 

1 2 3 . 1 

122.8 

116.4 

116.0 

129,1 

127,8 

- 76.5 

71.3 

3 

12 3.7 

123.6 

115.0 

114,6 

12*. 7 

123.2 

-6 4.9 

96.0 

4 

121.9 

121.7 

114,2 

113.7 

126.9 

125.9 

- 61.3 

74,9 

5 

0.0 

0,0 

0.0 

0.0 

0.0 

0,0 

0,0 

o 

• 

o 

6 

124.5 

124,3 

1 17.7 

117.4 

130.4 

129,4 

- 109.1 

91,8 

7 

121.9 

121,4 

113.6 

112.9 

127,2 

126,5 

-5 3.6 

6 P .8 

55 

8 

115.9 

0.1749 

3 39.9 

238.6 

0.7008 

0.2499 

0.3759 



0.0 

0.10004 

10.0 

0.00345 

0,00218 

- 0.000900 

340.5 

1 

126.9 

126.8 

120.0 

119,9 

133.2 

133.1 

- 412.9 

334.8 

7 

124.6 

124.4 

1 . 17.5 

117.2 

130,5 

130.5 

- 399.4 

361.6 

3 

126.0 

125.9 

118.5 

118,3 

132.0 

131.8 

- 412,9 

329.7 

4 

124.2 

124.1 

116.9 

116.6 

129.9 

129.4 

- 79.3 

107.0 

5 

134.7 

134.6 

126.8 

126.7 

139.4 

139.3 

- 367,9 

231.8 

6 

127.1 

127.0 

119.7 

119.5 

132.8 

132.2 

- 156.0 

108,8 

7 

124.5 

124.3 

116.9 

116,5 

129.6 

129.2 

- 72,9 

70.4 


56 

4 

175,4 

0.2640 

341.4 

239.7 

0.7015 

0.3768 

0.9658 



- 5.0 

0.07067 

12.0 

0.00629 

0.00481 

0,002600 

341.8 

1 

135.6 

135.5 

129.6 

129.5 

142.8 

142,7 

- 1312.0 

1060.0 

2 

130.1 

129.7 

121.9 

120.7 

136,4 

135.4 

- 1265.0 

1137.5 

3 

137.1 

137.1 

130.3 

130.2 

143.9 

143,9 

- 1295,5 

1030.4 

4 

137.7 

137.6 

130.9 

130.8 

143.9 

143.7 

- 496.7 

655,8 

5 

135.9 

135.9 

128.2 

128.0 

141.4 

141,2 

- 345.9 

442.6 

6 

130,8 

130.4 

121.7 

120.4 

135,6 

13 3,8 

- 177.5 

153.4 

7 

134.9 

134.8 

128.3 

128.1 

141.2 

141.0 

- 461.6 

354.7 


Table Cl. continued. Acoustic Measurements for the Swept Tapered Tip Rotor 


PUN 

P OX NT 

VELOCITY 
A T,PHA 

mtun 

CLR/S 

PPM 

THETA 

0ME r 7*F 

CP/S 

•MTIP 

CPQ/S 

V/C1R 

CXR/S 

NAT 

VSCUNO 

MIC 

DB 

DBC 

DBA 

DP A C 

P^DB 

Pi-iDBC 

PM IN 

PM AX 


se 

5 

175.1 

- 5.0 

0.2633 

0.07826 

343.6 

13.0 

241.3 

0.00713 

0.7053 

0,00520 

0.3738 

0.003510 

0.9690 

342.1 

i 

136.3 

136.3 

129.7 

129.6 

141.5 

141.3 

- 399.7 

503.6 

2 

131.3 

131.0 

120.6 

119.9 

134.8 

132.9 

- 200.1 

204.2 

3 

13 6,6 

136.5 

1 30.2 

130.1 

14 3.4 

143.3 

- 449.2 

527.7 

4 

137.6 

137.6 

130.9 

130.8 

14 3.9 

143.7 

- 649 , 5 

578.4 

5 

135.3 

135.1 

127.9 

127.6 

140.8 

140,5 

- 406.9 

425.9 

6 

13 0.7 

130.3 

121.9 

120.7 

136.1 

134.7 

- 242.3 

18 3.4 

7 

13 5.5 

135.4 

128.6 

129.4 

141.6 

141.4 

- 532.4 

302.9 


56 

6 

175,6 

0.2636 

344.0 

241.6 

0.7049 

0.3745 

0.9689 



- 5,0 

0,08309 

13,5 

0,00756 

0.00547 

0.003720 

342.7 

1 

137.7 

137.6 

129.5 

129,4 

142.7 

142.5 

- 364.0 

6 32.7 

2 

132.4 

132.1 

121.4 

120.0 

136,0 

134.4 

- 200.8 

196.7 

3 

136.8 

136,7 

130.5 

130.4 

14 3.5 

143.3 

- 539.1 

5 75.3 

4 

137.9 

137.9 

131.2 

131.2 

143.9 

143.8 

- 567.8 

630.2 

5 

135,5 

1 35.3 

128.5 

128.4 

141.2 

141.0 

- 364,4 

447.4 

6 

130.7 

130.3 

122,1 

121.0 

135.9 

1 34.2 

- 201,6 

18 5.9 

7 

134.7 

134.5 

128.1 

127.9 

141.0 

140.8 

- 496.6 

344 ,} 


56 

10 

176.5 

0.2632 

345.2 

242.4 

0.7027 

0.3751 

0.9663 



- 2,5 

0.08322 

12.0 

0,00573 

0.00481 

0.000610 

345.0 

1 

137.1 

137.0 

128.0 

127.8 

141.6 

141.2 

- 452.5 

509.9 

2 

131.6 

131,3 

122.3 

121.1 

135.3 

13 3.3 

- 222.9 

185.9 

3 

13 5.8 

135.7 

129.1 

129,0 

142.1 

141.8 

- 399.2 

47 5.6 

4 

A ,o 

0.0 

0.0 

0.0 

n » o 

0.0 

0,0 

o.o 

5 

134.4 

134.3 

126.5 

126.2 

139.7 

139.3 

- 305.4 

411.4 

6 

131.4 

131.1 

123.4 

122.5 

136.8 

135.1 

- 209,3 

172.0 

7 

134.9 

1 3 4.7 

127.9 

127.6 

140.9 

140.5 

-4 57.3 

275.5 



Table C2. Acoustic Measurements for the Swept Tip Rotor. 


00 


H[J.v 

POINT 

VELOCITY 

v T 1 ; 

RPM 

Of <^*9 

NT IP 

V/OR 

M A T 



ALPHA 

CLR/S 

theta 

CP/s 

CPO/S 

CXP/S 

VSOUNP 

& TC 

OS 

OPC 

DO A 

DBAC 

P* 06 

PMD8C 

P»I* 

PWAX 

4 P 

4 

31.2 

0.1205 

295.0 

207.2 

0.5973 

0.2020 

0.7180 



-5,0 

0.06421 

9 , n 

0,00226 

0.00060 

0.004360 

346.8 

1 

114.0 

,113.9 

140,5 

99.6 

1 t 2 . 2 

107.7 

-20.4 

19,9 

2 

114.0 

113.6 

106.0 

105.3 

117. 1 

114.5 

-26.0 

2?.4 

3 

1 n . 6 

113. 5 

101.4 

39 .9 

113.0 

109.9 

-10.4 

17.8 

4 

lio.l 

109.5 

102.0 

100.7 

113.9 

H1.2 

-12.8 

18.7 

5 

0.0 

0.0 

O.C 

0.0 

0.0 

0.0 

0 . 0 

0,0 

6 

11?. 2 

113.0 

106.1 

1 05 . 5 

117.? 

114,7 

-39.8 

33.2 

7 

1 13.0 

112.6 

102.5 

101.1 

113.5 

108,1 

-19.3 

19.3 

49 

5 

30,7 

0.119? 

296.0 

207.9 

0.5994 

0.2001 

0.7193 



-5,0 

0,0964? 

10.0 

0.00432 

0.00175 

0.005900 

346,8 

1 

109.9 

109.3 

101.5 

100.1 

113.3 

110.2 

-14.5 

15,9 

2 

115.9 

115,6 

109,9 

109.5 

119,5 

117.7 

-33,3 

32.9 

3 

110.2 

10 9.6 

102,6 

101.5 

114.5 

112,4 

-15,2 

16,8 

4 

10 9.9 

109.1 

101.9 

100.4 

114.4 

112.4 

-13,9 

16.0 

5 

0.0 

0 . 0 

O.C 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

119. 0 

117.9 

109.3 

107.9 

119.1 

117,3 

-46.2 

39.4 

7 

114.9 

114.2 

100.4 

97.9 

112,3 

107.2 

-21.0 

21.3 


4? 

6 

80.7 

0,119? 

295.4 

207.4 

0,5982 

0.2005 

0.7181 



-5.0 

0.10845 

12.0 

0.00598 

0.00229 

0.007470 

346.8 

1 

107.5 

106,4 

103,5 

102,6 

114,9 

112.8 

-13.8 

14.0 

2 

117.7 

117,5 

107.8 

107,4 

119.2 

117,7 

-33,6 

29.1 

3 

108.9 

107.9 

103.3 

102.3 

115.0 

113,4 

-16.5 

12.9 

4 

111.5 

111.1 

105.2 

104.6 

117.0 

115.7 

-24,7 

19,7 

5 

o.O 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

6 

119.0 

118,3 

108.6 

108.3 

119.7 

118.3 

-33.9 

48.8 

7 

119.0 

118.9 

102.1 

100.3 

113.9 

110.2 

-35.5 

29.9 



Table C2. continued. Acoustic Measurements for the Swept Tip Rotor 


\0 


RUN 

POINT 

VELOCITY 

ALPHA 

MTUN 

CLR/S 

RPM 

THETA 

OMgG*R 

CP/S 

MTIP 

CPO/S 

V/OR 

CXR/S 

MAT 

vsouNn 

MIC 

DR 

DBC 

DBA 

DBAC 

PNDB 

PNDBC 

PM IN! 

PM AX 


48 

7 

80.6 

0.1196 

296.4 

208.1 

0.6002 

0.1995 

0.7199 



■ 5.0 

0 . 1 17 S 1 

13.0 

0.00694 

0.00271 

0.008140 

346.8 

1 

109.8 

109.1 

103.4 

102.5 

115.4 

113.9 

- 15,3 

22.6 

2 

118.4 

118,3 

110.6 

110,4 

121,7 

120,8 

- 48,4 

41.1 

3 

111.3 

110.8 

104.6 

103.9 

116.5 

115.3 

- 19.1 

22.9 

4 

111.7 

111.2 

104.3 

103.5 

117.0 

115.9 

- 21,2 

22,4 

5 

0.0 

0,0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

6 

119.1 

118.9 

109.3 

109,0 

120.8 

119.7 

- 39.2 

54.0 

7 

121.4 

121.4 

103.6 

102.4 

115.1 

112.4 

- 41,5 

40.4 


48 

10 

80,6 

0.1196 

295.2 

207.3 

0.5977 

0.2004 

0.7175 



• 2,5 

0.07249 

8.0 

0.00282 

0.00145 

0.001930 

346.8 

1 

114.7 

114.5 

102.2 

100.9 

113.9 

111.5 

-21 .4 

24,5 

2 

114.4 

114.1 

106.8 

106,2 

117.9 

115.6 

- 36.6 

31,2 

3 

114.6 

114,4 

104.9 

104.3 

116.2 

114.5 

- 26.3 

24,5 

4 

111 . 0 

110,5 

102.9 

101.8 

114,9 

113.2 

- 18.5 

23.4 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

118.6 

118,5 

105,9 

105.2 

117.5 

115.4 

- 41 .8 

35.3 

7 

114.7 

114,4 

101.4 

99.3 

113.9 

110.1 

- 23,3 

19.5 


48 

11 

80.5 

•" 2.5 

0.1195 

0.09549 

295.8 

10,0 

207.7 

0.00400 

0.5989 

0.00178 

0.1998 

0,002560 

0.7186 

346.8 

1 

112.8 

112.5 

103.5 

102,6 

115.3 

113.6 

- 20.4 

21.7 

2 

115.7 

115,5 

110.0 

109.8 

121.1 

119.8 

- 51.6 

41.0 

3 

113.1 

112.8 

105.1 

104.5 

116,9 

115.6 

-2 3.3 

30.7 

4 

112.0 

111,6 

104.9 

3 04,3 

117.2 

116. 1 

- 21.0 

22.1 

5 

0.0 

0.0 

0.0 

0 , 0 

0,0 

0.0 

0.0 

O.o 

6 

118.4 

118.3 

109.0 

.7 

. 120,7 

119.4 

- 50.4 

37,4 

7 

114,5 

114.2 

102.8 

101.2 

115,1 

112.4 

- 22.2 

26.5 



to 

o 


Table C2. continued. Acoustic Measurements for the Swept Tip Rotor. 




RUN 

POINT 

VELOCITY 

ALPHA 

VTUM 

CLR/S 

' PPM 

theta 

OPEG*R: 

CP/S 

pTjp 

CPO/S 

V/OR 

CXR/S 

MAT 
V SOUND 

S*IC 

D3 

P3C 

DBA 

DB AC 

PUDH 

PNOBC 

PRIM 

P«AX 


48 

21 

30.3 

0.1199 

295.9 

207,7 

0.5990 

0.2005 

0.7191 



0,0 

0,06110 

6.0 

0.00174 

0.00128 

-0.001140 

346,8 

1 

116.5 

116.4 

105.5 

10 5.0 

119.2 

118.7 

-31 .8 

38.7 

2 

116.0 

115.7 

109.3 

10 7.9 

121. 1 

120.6 

-46,0 

32.1 

3 

116.3 

116.7 

105.5 

104.9 

119.1 

118.6 

-34 . 4 

31.9 

4 

112.7 

112,4 

104.4 

103,7 

117.7 

117.1 

-19.3 

26.9 

5 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

119.2 

119,1 

109.1 

109.7 

122.1 

121.6 

-37.8 

40.2 

7 

115.1 

114.9 

103.0 

101.3 

1 14.7 

111.5 

-26.6 

31,1 


48 

22 

80.7 

0.1197 

295.6 

207.6 

0.5986 

0.2002 

0.7184 



0.0 

0.09439 

8.0 

0.00255 

0.00149 

-0,001340 

346.8 

1 

116.6 

116.5 

107.4 

107.1 

120.1 

119.9 

-37.4 

34,7 

2 

119,3 

119.2 

111.1 

110,9 

124.1 

123.8 

-88.1 

35.6 

3 

116,9 

116.9 

107.8 

107,4 

121.0 

120.7 

-47,4 

39.0 

4 

115,0 

1 14.8 

106.8 

106. & 

120.0 

119.6 

-30.2 

31 . 1 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

121.5 

121,4 

110.7 

110.5 

124.6 

12 4,3 

-70.2 

44.5 

7 

117.8 

117.6 

106.7 

.106,0 

118.7 

117.0 

-38. 4 

35,2 


48 

24 

80,6 

0.1197 

295.4 

• 

o 

CN 

0.5987 

0.2002 

0.7185 



0.0 

0.11732 

11.0 

O.C0413 

0.00207 

-0.002580 

346.5 

1 

120.5’ 

120.5 

114.9 

1 1 4 . ? 

127.4 

127.3 

-120.1 

97,4 

2 

0.0 

0.0 

o.o 

0 n 

0.0 

O.o 

0.0 

0.0 

3 

121.2 

121.2 

114,7 

114,6 

127.3 

127.3 

-128.0 

101,8 

4 

122.1 

122.1 

116.1 

1 16,1 

129.4 

129.3 

-73.6 

7 9.3 

5 

0.0 

0.0 

0.0 

0 . 0 

0.0 

0,0 

0.0 

0.0 

6 

0,0 

0.0 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

7 

121.2 

121.1 

113.9 

113.7 

125.2 

124.7 

-73.7 

59.4 



Table C2. continued. Acoustic Measurements for the Swept Tip Rotor 




PUN 

PC TUT 

VELOCITY 

ALPHA 

w T U N 

Cl P/S 

QP»S 

THETA 

CN!E6*R 

CP/S 

ft T I P 

CPn/s 

V/ OR 
CXB/S 

MAT 

VSCUNO 

MIC 

DB 

BBC 

DBA 

DB AC 

PNPB 

PWDBC 

P ! I' T 

PM AX 


49 

1 1 

120.0 

0.1 796 

29 3,9 

206.3 

0.6005 

0.2995 

0.7803 



- 10.0 

0.07207 

17,0 

0,00643 

0.0021 B 

0.012020 

343.6 

1 

114.6 

113.3 

106.4 

107,6 

118.7 

1 1 n , 8 

- 37,5 

31.0 

2 

ll^.l 

118.4 

109, 4 

106.7 

120.7 

111,6 

- 39 . 8 

39.3 

3 

114.6 

1 1 3 . 2 

10 7.6 

104,8 

119.0 

! 1 0 . 2 

- 35.6 

31.1 

4 

117.2 

10 Q .7 

105.6 

10 0.1 

118.1 

106.5 

— 26,6 

21,6 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

119.9 

119 . 7 

109,7 

10 6.6 

120.5 

111.4 

- 40 . 9 

45.7 

7 

120.9 

120,5 

106.3 

102.2 

117.7 

1 0 3 . 2 

- 38,3 

44.2 


49 

13 

120.3 

0.1801 

793,0 

205.7 

0,5989 

0.3012 

0.7791 



“10,0 

0.08068 

13,0 

0.00738 

0.00741 

0.013830 

34 3.6 

1 

115.4 

114. 1 

10 6,9 

10 2, 8 

119.4 

112.2 

-26,0 

29,4 

2 

119.6 

IIP, 9 

10 9,0 

10 5.5 

121.2 

114.4 

-43.0 

3 3.3 

■» 

115.7 

114.5 

1 0 8.1 

1 05,5 

118.9 

1 3 2.0 

-35.2 

27.9 

A 

113.2 

111.1 

105, 9 

1 01.1 

118.6 

.1. 0 7.8 

-19.4 

26.9 

5 

o.O 

0 , 0 

0.0 

0,0 

o.o 

0.0 

O.o 

0.0 

f 

120,8 

120. 3 

10 9.5 

106.9 

121.4 

114.5 

-41.9 

51.9 

7 

127.3 

127.1 

10 6,3 

1 0 1 . 4 

117.9 

1 0 4 . 7 

-45.9 

60.5 

4 9 

12 

12 0.2 

0 . 1.799 

7«3,P 

2 06,3 

0.6004 

0.3001 

0.7906 



- 1 o . o 

0.09024 

1 4 . 0 

0.00850 

0.00772 

0.015980 

34 3. s 

1 

116.7 

115.7 

10 8,6 

1 06,1 

121.7 

118.3 

-120.5 

97.4 

2 

121.2 

120.6 

110.1 

10 7,5 

12 2. 9 

117, 6 

-319.0 

10 9,0 

■3 

117.1 

116.2 

109.3 

107.7 

121.6 

118.0 

-329,0 

100.8 

4 

117.9 

112.2 

10 5.8 

10 0.-3 

113.6 

108.3 

-26.7 

26,7 

6 

0.0 

0.0 

0.0 

0.0 

0.0 

o.O 

0 . 0 

0.0 

6 

122.7 

122.3 

109.6 

1 06,9 

121.9 

116.9 

-63.7 

6 5.7 

7 

1 2 4 . 0 

12 3.8 

106.8 

99.4 

117. 4 

99.6 

-53,8 

59.8 
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Table C2. continued. Acoustic Measurements for the Swept Tip Rotor 


R V f. 

on tut 

VELOCITY 

v 

RpR 

n/EO*ft 

H TIP 

V/OR 

Y AT 



alpha 

CLP /S 

t H F T A 

CP/S 

CPC’/S 

CXR/-S 

VS!? u N n 

V- T C 

ns 

P a C 

npA 

p n a r 

P *' D R 

pf, npc 

PS JR 

pv AX 


49 

<> 

120.0 

0.1800 

29 3.6 

206.2 

0.6011 

0,2999 

0.7314 



- 5.0 

0.07459 

10.0 

0.00435 

0.00709 

0.005530 

343.0 

1 

112,9 

110,5 

10 7.9 

105.3 

119.1 

111.3 

* 2 K , 2 

34.2 

2 

114 .fi 

112.9 

10 8.6 

105.1 

120.7 

117.5 

- 31.7 

37,0 

3 

114. 4 

117. 7 

10 3.0 

3 0 5.5 

119.8 

1 13.0 

- 25.5 

31.8 

4 

112.7 

109.7 

1 0 6 , 8 

1 0 3 . 3 

119.1 

111.6 

- 27.4 

3 3.0 

5 

0.0 

o.O 

0.0 

0..0 

o.o 

0.0 

0.0 

0,0 

6 

114.9 

112,4 

109.4 

1 06.7 

121.2 

113.5 

- 35.5 

39.6 

7 

116,6 

ns. s 

105.4 

96 . 4 

1 17.6 

99.4 

- 29,6 

35.7 


49 

ft 119,9 

0.1798 

794.6 

206.9 

0.6032 0.2*85 

0,7332 


-5.0 

0.09458 

12.0 

0.00586 

0.00250 0.007500 

343.0 


\ 

113.1 

111.1 

107.2 

103.9 

119.1 

110,7 

- 20.4 

27,7 

2 

119,5 

1 1 8 . 7 

109.6 

107,0 

122.7 

116.0 

-41 .6 

43.9 

3 

114,5 

112.7 

109,1 

10 5.5 

119,6 

112.3 

- 23.2 

25.7 

4 

111.7 

10 ® .6 

106,4 

10 2,4 

118.7 

109.3 

- 30.4 

29.1 

5 

0.0 

0.0 

*.0 

o.o 

o.O 

0.0 

0.0 

0.0 

6 

12*. 8 

120.2 

109.7 

107.2 

121.4 

115.0 

- 39,0 

42.6 

7 

119.5 

119,0 

106.4 

101.5 

118.0 

104.4 

- 52.2 

47.8 


49 

7 

119.9 

0,1796 

293.4 

206,0 

0.6001 

0.2997 

0,7800 



1 

• 

O 

0. 1 0479 

13,0 

0.00681 

0.00302 

0.008100 

343,3 

1 

114.6 

112.9 

5 07.3 

104.0 

119.7 

112.5 

-34,9 

35.1 

7 

119.8 

119.1 

1 C9.6 

106.8 

122.2 

116.9 

-63,1. 

50,0 

3 

114.8 

1 1 3 . 1 

108.1 

105,4 

119.9 

113.5 

-39,4 

.35.9 

4 

112. 4 

109.4 

106.7 

101,6 

119.4 

112.0 

-21,8 

7.7,8 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

121.8 

121.3 

109.9 

107.3 

122.4 

117.4 

-51.3 

59,9 

7 

1 22.5 

122.2 

105,8 

9 7.3 

118.4 

103.3 

-55,7 

55,9 



Table C2. continued. Acoustic Measurements for the Swept Tip Rotor 


to 


RUN 

POINT 

VELOCITY 

ALPHA 

MTUN 

CLR/5 

RPM 

THETA 

OVEC*P 

CP/S 

M T I p 

CPO/S 

V/OR 

CXR/S 

MAT 

VSOUMO 

MIC 

OB 

DBC 

DBA 

DBAC 

PNDB 

PNDBC 

PM IN 

PM AX 


49 

8 

120.1 

0.1799 

293.0 

205.7 

0.5999 

0.3008 

0.7789 



-5,0 

0.10946 

14.0 

0.00790 

0.00363 

0.009240 

343,6 

1 

UP. « 

119.4 

109.4 

107,4 

122.8 

120,6 

-119,9 

96.8 

2 

122. 6 

122.2 

111.4 

109,7 

123.6 

120.3 

-120,0 

109,0 

3 

119. 8 

119.3 

109.9 

109.3 

122.6 

120.5 

-128,0 

101.8 

4 

116.0 

114.8 

107.4 

103.9 

120.5 

115.1 

-39.2 

32.2 

5 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0 

0,0 

6 

126.1 

125.9 

112.0 

110.5 

124.8 

1 22.1 

-94.3 

82.0 

7 

127.0 

126.9 

106.4 

99.0 

119.0 

106.0 

-7 3,7 

73.9 


49 

18 

120.5 

0.1799 

293,0 

205.7 

0.5971 

0.3017 

0.7773 



0.0 

0.07R50 

8.0 

0.00214 

0.00174 

-0.001200 

344,6 

1 

117.2 

116.3 

109,6 

106.2 

120.8 

117.0 

-46.9 

50.9 

2 

119.0 

118.1 

111.4 

1 09. P 

124.2 

121.3 

-54.3 

39.3 

3 

119.1 

117.3 

109.4 

107.6 

121.9 

118.4 

-42.1 

39,9 

4 

115.3 

113.8 

107.9 

104.9 

120.6 

116.1 

-37.4 

35.0 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

6 

119.4 

119.6 

111.6 

1 J 0 . 0 

123.8 

120,7 

-50.3 

41,2 

7 

115.6 

113.6 

107.4 

102.6 

119,8 

113.0 

-32,6 

28.6 


49 

19 

120.4 

0.1799 

292.6 

205.5 

0.5963 

0.3019 

0.7763 



0.0 

0.09740 

10.0 

0.00307 

0.00214 -( 

1.000820 

344.6 

1 

117.4 

116.5 

110.7 

109.4 

123.7 

122.1 

-1 19.9 

96.9 

2 

120.7 

120.1 

113.6 

112.7 

126.7 

124.3 

-119.0 

108,1 

3 

119.9 

118.1 

111.5 

110.3 

124.3 

123.0 

-128.0 

101.8 

4 

116.4 

115.3 

109.9 

1 08,2 

122.4 

1 1 « . 6 

-37,3 

31.2 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0,0 

6 

120.1 

119.5 

113.6 

112.7 

125.8 

12 3.5 

-57,9 

63. * 

7 

118,8 

117.9 

110.5 

10 8.7 

123.0 

119.3 

-44.6 

53,1 



124 


Table C2. continued. Acoustic Measurements for the Swept Tip Rotor. 


R H N 

POINT 

VFLOCTTY 

ALPHA 

>f T ! j w 

r l R / s 

POM 

T H K T A 

R 

CP/S 

M?IP 

CPG/S 

V/OR 

CXR/S 

T 

V SOUND 

MIC 

DP 

DPC 

DBA 

D B A C, 

P N D ^ 

p m n r r 

PM IN 

P v A X 


49 

20 

12 0,4 

0.1798 

295,2 

207,3 

0.6016 

0.2993 

0,7817 



0 . 0 

0,10771 

H.O 

0.00359 

0 ,00244 

- 0. 001010 

.3 44,5 

1 

1 17. <1 

1 

111.5 

110.5 

12 3.6 

121.4 

- 48,8 

41.6 

2 

122.0 

121.5 

114.5 

113.8 

127.5 

125.6 

- 86,0 

71.6 

3 

117.5 

115,6 

1 1 1 . 3 

1 10.2 

123.5 

1 2 1 . 2 

- 47.4 

37,8 

4 

116,2 

115.0 

109.9 

3 OB . 3 

122.6 

119.8 

- 42,0 

36.9 

5 

0.0 

0,0 

0.0 

0.0 

o.O 

0,0 

0.0 

0.0 

6 

120,3 

120.2 

114.1 

113,3 

126.1 

124,0 

- 56,6 

83,2 

7 

119.9 

119.1 

110.1 

10 8.1 

122.9 

119.2 

" 44,5 

48.9 


49 

21 

120.4 

0.1796 

293.6 

206,2 

0.5978 

0,3009 

0,7777 



0,0 

0.11589 

! 2.0 

0.00466 

0,00302 

- 0.000100 

344.9 

1 

120.2 

119.8 

113,7 

113.0 

126.0 

124.5 

- 69,3 

7 n ,5 

2 

0.9 

0 , 0 

o.o 

0.0 

o.o 

0.0 

0.0 

0,0 

3 

120,5 

120.1 

1 1 4 , 0 

113.4 

126.4 

125,0 

- 79,9 

55.3 

4 

119.3 

119.7 

113.2 

1 12.5 

125.6 

124,0 

- 58.9 

51,4 

5 

9.0 

0,0 

0.0 

o.o 

0 . 0 

0 . 0 

0 . 0 

0.0 

6 

125.0 

124.8 

117. 3 

116.9 

129.7 

128.3 

~' v .4 

1 01.4 

7 

0.0 

0.0 

0.0 

n r, 

0.0 

n o 

-.0 

0.0 

49 

31 

149.9 

0.2254 

292 ./! 

205,3 

0.6002 

■■ . 17 61 . 

0.8260 



- 10.0 

0.06049 

13.0 

0 . 00 6 7 8 

O . 0 O 276 

0.009720 

342,1 

l 

121.3 

120.3 

1 U .3 

107 . ft 

124.2 

115,9 

-6 5,4 

61,0 

2 

123.7 

122.9 

112.2 

105,4 

1 25.2 

112.9 

-ft 3.6 

75,7 

3 

121.8 

120.9 

113.2 

110,6 

125.. 3 

117.8 

- 65.2 

64,9 

4 

119.9 

116,7 

110.6 

104.0 

12 3,5 

112.4 

- 63.4 

39,6 

5 

0,0 

0 . 0 

0.0 

0.0 

o.o 

- 0.0 

0.0 

0.0 

6 

126.8 

126.4 

113.8 

110.4 

126.9 

1 1 9 , 7 

- 75.4 

95.5 

1 

125,5 

125,1 

114.4 

11 ?,o 

129.7 

124.3 

- 74.4 

74,3 



Table C2. continued. Acoustic Measurements for the Swept Tip Rotor. 


NJ 

Ut 


RUN 

POT «T 

VELOCITY 

ALPHA 

M T U ’) 

CLR/S 

PPL 

T H E T ft 

nVEC+F 

CP/S 

MX IP 
CP 0/8 

V/OP 

CXR/S 

MAT 

VSDUND 

MIC 

D8 

n p 

DBA 

QO AC 

p n? n P 

p i\! niif 

P Y I N 

P V AX 


49 

37 

181 ,3 

0,2254 

295.2 

207.3 

0.6004 . 

0,3759 

0.8261 



- 10. 0 

0.07127 

14.0 

0,00908 

0 , 0 0 3 0 4 

0.011970 

345.3 

1 

121 .2 

120.1 

111.7 

107.6 

1 24 . 4 

116.1 

- 62.1 

48.4 

2 

123.3 

122.3 

112.7 

107.1 

125.2 

112.8 

- 119.0 

109.0 

3 

122.0 

120.9 

113.2 

110.7 

12 6 . 2 

1 19.4 

- 128,0 

101.9 

4 

119.9 

116.4 

110.7 

1 0 3.6 

1 2 3 . p 

1 U . 9 

- 53.9 

79.2 

5 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

126.8 

126,0 

114.3 

111.2 

1 . 78.1 

171 .1 

- 83.5 

130.0 

7 

126.3 

124,8 

114.3 

111.6 

178.6 

1 2 3 . 9 

- 7 4 . 4 

77.1 


49 

26 

150.7 

0.2255 

295.6 

207.6 

0.6035 

0.3741 

0.8793 



- 5.0 

0.08085 

17 . o 

, 00 590 

0 ,00293 

0.006070 

34 3.9 

1 

120.6 

119,0 

112.9 

109.4 

1 2 * , i 

12 2.0 

- 119.5 

96.3 

2 

127.4 

121,0 

114.2 

110,6 

176.3 

120.3 

- 119,7 

108,6 

3 

1 . 21 . .0 

119,7 

. 113.5 

1 1 0 . P 

126.3 

121.6 

- 1 . 28.0 

1 0 0.3 

4 

118.4 

115.9 

111.3 

105.6 

124.1 

115.0 

- 54.4 

39.7 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

125,9 

125.3 

114.9 

112.0 

12 9,4 

12 3.9 

-8 8.5 

125.5 

7 

124.7 

12 4.3 

114.3 

1 1 1 . , 6 

12 8.5 

124.0 

- 66.2 

66.5 


49 

27 

150,9 

0.2257 

294.7 

203.6 

0.600 7 

0.3763 

0.8267 



- 5.0 

0.08949 

13.0 

0,00686 

0.00347 

0.007040 

343.9 

1 

121.6 

120.5 

113.1 

1 1 0 , 0 

126.1 

127.1 

- 65.7 

56.0 

2 

12 3.3 

127.2 

1 14. 1 

110.4 

176.8 

120.6 

— 64, 4 

65,5 

3 

121.9 

120,7 

113.1 

110, 1 

125.8 

1 20.7 

- 57.5 

57.9 

4 

119.4 

117.4 

111 . o 

10 4,4 

12 3.9 

1. 1 3 . 2 

- 53.5 

47.9 

K 

0.0 

0.0 

0.0 

C.O 

6.0 

0.0 

0.0 

0.0 

6 

127.5 

127.1 

115.3 

112.7 

17 0.9 

124.8 

- 96.1 

103.3 

7 

12 5.9 

123.3 

115.0 

112*8 

129.3 

125.7 

- 74.4 

74 . 1 , 



Table C2. continued. Acoustic Measurements for the Swept Tip Rotor 


Os 


P 1 1 

o n r ?v f 

VKLGCITY 

Al.OHA 

v T U M 
CLP/S 

p p ’/ 

T W S T A 

of f:g*p 
c^/s 

T I P 

cfo/s 

V/OR 

CXR/,8 

PAT 
VS DUMP 

FTC 

OB 

ij 

.ns a 

DP AC 

Pr.DC 

p & n 8 c 

pvjv 

P v A X 


49 

37 

1 50.9 

0.2247 

295 . 12 

207,7 

0.6011 

0.3743 

0.9261 



0,0 

0. Of 9 39 

3.0 

0.00212 

0,00 220 

>.001520 

3 4 5,6 

1 

121.3 

170.7 

113.1 

110.0 

126.8 

12 3.4 

-119,9 

96,3 

2 

120.3 

1 1-7 . 8 

113.9 

1 1 0 . 1 

126.7 

121,0 

-119.9 

10 9,6 

3 

121.6 

120.4 

114,0 

111.6 

127.0 

122.9- 

-123.0 

1 C 1 . 0 

4 

1 19.9 

119.1 

112.1 

1 0 7 , O 

125.1 

119.9 

-40.9 

55 . 6 

5 

0,0 

o.o 

o.o 

o.O 

0.0 

r> n 

* 

0.0 

0.0 

6 

123.5 

122.5 

H6.0 

1 14. e 

129.5 

12 5.6 

“30,9 

34,9 

7 

122.0 

120.3 

112.4 

10 7,2 

126.5 

1 2 1 . 6 

I 

•sJ 

o 

• 

cn 

52.4 


49 

33 

151.9 

0.0 

0.2256 

0.08713 

295.4 

1 0 . 0 

207,4 
0 , 0 0314 

O.5093 

0,00272 

0.3770 

-0.000900 

0.8251 

346,2 

1 

1 21.2 

1 1 0 . 9 

113.0 

109. c 

126.5 

122.6 

-119.9 

96.8 

2 

121 .5 

119,7 

113.4 

103,4 

126.6 

ll Q .l 

-119.7 

108.6 

3 

121. 1 

119.7 

.1 14 . 1 

111.7 

127.3 

123,7 

-129,7 

102.4 

4 

120.4 

118.8 

112.0 

10 7.4 

12 5.6 

119,8 

-50.1 

47.9 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

O.o 

0.0 

0.0 

6 

124,5 

12 3,7 

114.7 

111.7 

129.4 

123,9 

-97.2 

72.4 

7 

124,4 

123.7 

113,3 

109,3 

127.9 

12 3.4 

-74.4 

62,5 


49 

39 

151,5 

0.0 

0.2255 

0.09504 

294.6 

11.0 

206.9 

0.00390 

0.5976 

0.00317 

0.3779 

-0,000440 

0,8234 

346.2 

1 

121 ,3 

12 0,0 

113.4 

110.5 

126.3 

122.7 

-54.6 

66.5 

2 

12 3.8 

122,8 

114.6 

111.5 

128.0 

123.4 

' -84,8 

81.3 

3 

121,6 

120.4 

113.8 

1 11,4 

126. p 

122.» 

-62.5 

57,0 

4 

120.2 

118.6 

111.9 

107.1 

125.2 

119.9 

-47.5 

54.1 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

126.0 

125,4 

115.9 

113.0 

129.7 

126.2 

-97.2 

96,6 

7 

125,9 

125.4 

114,5 

111,6 

129.2 

126,7 

-74.0 

73.7 



Table C2. continued. Acoustic Measurements for the Swept Tip Rotor, 


to 

-4 


PUN 

POINT 

VELOCITY 

ALPHA 

MTUN 

CLR/S 

RPM 

THETA 

OMEG+R 

CP/S 

MTIP 

CPn/s 

V/OR 

CXP/S 

MAT 

V SOU HD 

MIC 

OB 

DBC 

DBA 

DB AC 

PMDB 

PNDBC 

PMIN 

P M A X 


49 

40 

151.9 

0,0 

0.2257 

0.10284 

295,9 

12,0 

207.7 

0.00502 

0.6000 

0.00394 

0.3766 

0.000090 

0.8260 

346.2 

1 

121.2 

119.9 

113.4 

110.7 

126,3 

122.6 

-56.8 

66,8 

2 

124.9 

124.1 

115.2 

112.5 

128.5 

124,6 

-90.0 

87.3 

3 

121.5 

120.5 

114.5 

112.4 

126.9 

12 3.2 

-73.5 

56,9 

4 

122.3 

121.3 

112.4 

10P.3 

125.9 

122,0 

-78,6 

71.3 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

6 

127.6 

127,2 

116,2 

114.3 

129.7 

126.3 

-105.9 

97.0 

7 

126.6 

125.2 

115.0 

112.6 

129.6 

127.1 

-74.4 

74.3 


51 

32 

155.1 

0.2305 

292.8 

205.6 

0.5941 

0.3886 

0.9249 



-2.6 

0.08789 

12.7 

0,00608 

0.00334 

0.005140 

346,1 

t 

125.0 

12 4.4 

115,1 

113. 0 

128.9 

126,3 

-407.6 

329.7 

2 

124.5 

123.6 

114.9 

111.5 

127.0 

120,8 

-71.6 

99.6 

3 

124.2 

123.6 

113.4 

110.1 

126.2 

120.8 

-73,7 

61,8 

4 

119.7 

117.9 

111.3 

103.5 

124.4 

111.9 

-43.8 

47.7 

5 

126,9 

126.5 

115.5 

113.5 

129.5 

124.6 

-95.5 

87,5 

6 

127,9 

127.5 

U5.7 

113.0 

128.9 

123,9 

-93.5 

149.1 

7 

129.8 

129.6 

115.1 

112.4 

129.3 

125.9 

-111.0 

117.1 


51 

1 3 

164.4 

0.2449 

320.9 

225.3 

0.6527 

0.3758 

0.9980 



-10.0 

0,06707 

13.5 

0.00783 

0. 00341 

0.010580 

345.2 

1 

127.4 

127.0 

117.0 

115.2 

131.7 

12Q.9 

-407.6 

329.3 

2 

124.5 

123,3 

114.9 

107.1 

128.8 

119.3 

-371,6 

334.4 

3 

125.9 

125.2 

116.9 

115.0 

131.1 

129.4 

-403,9 

318.7 

A 

123.2 

122.0 

113.9 

109.6 

128.2 

121 .7 

-71,3 

121.3 

5 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

6 

129.0 

129.6 

1 17.5 

114.7 

132.4 

129.7 

-116.1 

144.6 

7 

126.8 

126,1 

114.7 

110.4 

129.3 

125,2 

-117,0 

97.2 



Table 02. continued. Acoustic Measurements for the Swept Tip Rotor. 


00 


r tjr 

POT NT 

VELOCITY 

ALPHA 

CLR/S 

P P M 

theta 

CP/S 

•'TIP 

CPO/S 

V/0R 

CXR/S 

■ f, AT 
V SCC MO 

M T c 

08 

08C 

08 A 

OB AC 

P !>» p R 

PMDBC 

PH IN 

PH AX 


49 

44 

16 3.6 

-5.0 

0,7440 

0.06256 

321.3 

10,0 

225,6 

0,00453 

0.6641 

0.00286 

0,3735 

0.003440 

0,8984 
3 44.9 

1 

127.1. 

126.7 

116.0 

1 13.8 

129,8 

127,1 

-89,2 

173.9 

7 

1 7 5 , 8 

124.8 

119.0 

116.0 

129.9 

125,9 

-7 9.2 

145.1 

3 

1.26,4 

125.9 

116.4 

114.4 . 

129.7 

126.0 

-109,0 

144.2 

4 

1.24,3 

123.4 

115.5 

112.9 

129.9 

125,6 

-69.7 

107.1 

5 

0 . 0 

0.0 

0.0 

0.0 

0,0 

o.O 

0.0 

0.0 

6 

130.0 

129.6 

119.3 

116,5 

131.9 

129.7 

- 1 5 1 . S 

127.9 

7 

126.2 

126.5 

115.2 

111.6 

129.5 

126.0 

-7 6.5 

109.0 


49 

45 

164.2 

-5.0 

0,2444 

0,07036 

3 20.7 
11.0 

.226.2 

0.00524 

0.6516 
0,00 303 

0,3756 

0.004670 

0.8964 

345.6 

1 

127.1 

126.6 

116.2 

1 14. C 

130.0 

177.4 

-8 9.8 

137.1 

2 

1.25.5 

124.4 

117.2 

114,6 

129.7 

17 5.1 

-109.3 

198,2 

3 

125.9 

125.2 

116.3 

114,3 

129.8 

126.7 

-105,4 

149.5 

4 

1,25.5 

124.9 

116.2 

114. 1 

130.1 

127.4 

-92.9 

145,1 

5 

0.0 

0.0 

0.0 

0,0 

0,0 

o.o 

o.o 

0.0 

6 

129.5 

129,1 

118.2 

116. 4 

132,1 

129.9 

-13 6,2 

194.0 

7 

126.7 

126.0 

115.6 

112.2 

129.9 

1 26. » 

-86.6 

96.8 


59 

6 

16 3.5 

0.2447 

319,5 

224,4 

0,6528 

0.3754 

0.8979 



-5,0 

0.07482 

1 2 , 0 

0,00593 

C. 00340 

0.005250 

343.7 

1 

128.3 

127.9 

117,1 

115. A 

131.5 

130,0 

-113,6 

188.6 

2 

126,5 

125.7 

118. 2 

116.0 

131.0 

127,3 

-139.6 

149.5 

3 

126.1 

125.5 

116.5 

114.4 

130.4 

128,9 

-93.2 

133.0 

4 

125.6 

125.0 

115.4 

112.6 

129,6 

126,5 

-102,8 

117,6' 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

6 

130.7 

130,4 

119.9 

118.5 

134.1 

133,0 

-151.0 

170.5 

7 

126,0 

125.2 

115.2 

111.4 

129.3 

125,8 

-88,1 

88.2 



Table C2. continued. Acoustic Measurements for the Swept. Tip Rotor. 


<N> 

V© 


RUN 

POINT 

VELOCITY 

ALPHA 

M X U M 
CLR/5 

PP<! 

THETA 

CP/s 

MTIP- 

Cpn/s 

V/OP 

CXP/S 

MAT 
V SOUND 

MIC 

‘ DU 

DBC 

DBA 

DP AC 

P •' D R 

P N DBC 

PM IN 

PM AX 


51 

6 

16 3.1 

0.2442 

. 316.0 

227.5 

0.6475 

0.3776 

0.8920 



- 6.0 

0.07780 

17,0 

0.00594 

0.00335 

0.005760 

343.7 

1 

127.7 

12 7.3 

119.2 

IIP .? 

133.8 

137.9 

- 411,0 

414.0 

2 

125.5 

124.5 

117.7 

115.1 

131.1 

123,3 

- 368.0 

334,4 

3 

125,9 

125.1 

119.0 

1 1 . P . 0 

1 3 3.1 

132.2 

- 403,9 

404.7 

4 

12 4.4 

12 3.5 

115.2 

112.1 

178.9 

126,2 

- 77.7 

64.3 

5 

0.0 

o.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

13 0.0 

129.6 

170.1 

IIP . 9 

134.3 

133.2 

- 130.1 

134.5 

7 

127.2 

126.6 

115.9 

112.6 

1 . 30.1 

127.5 

- 103.6 

122.6 


51 


16 3.4 

0,2443 

319.5 

?? 4.4 

0.6522 

0.3751 

0 . P 96 O 



- 5.0 

0,09065 

13.5 

0.00768 

0,00426 

0 , 006 Q 30 

344,0 

1 

129.8 

123.5 

H 7. 4 

115 .o 

137.0 

130.7 

- 126.6 

161.6 

2 

126 .? 

126.2 

117.7 

115.7 

1 30.8 

127.4 

- 101.5 

13 7.0 

3 

126.1 

126.5 

116,9 

US.i 

130.9 

129,4 

- 107,9 

141.7 

4 

126,0 

125.4 

116.4 

114.3 

130.3 

128.7 

- 100,5 

87.4 

5 

0.0 

0.0 

0.0 

0.0 

0 . 0 

o.o 

0,0 

0.0 

6 

130.7 

13 0. 4 

120.0 

118.7 

134.2 

1 . 33,2 

- 136,1 

16 4, 3 

7 

12 9.5 

128,1 

115.9 

1 17 .8 

13 0.2 

127,4 

- 127,4 

10 3.7 

51 

20 

164, 9 

0.7447 

3 7 1 . ‘ 9 

226.0 

0.6523 

0.3757 

0.8974 



0.0 

0 .0731 3 

9.0 

0.00273 

0.00280 

- 0.001 ROD 

346,5 

1 

127,6 

127.2 

117.7 

115.6 

131 . 3 

129,2 

- 100.5 

18 3.7 

2 

125.4 

12 4.3 

116.7 

113,6 

129.9 

125.9 

- 95.6 

107.6 

3 

126.6 

176.0 

117.0 

116.7 

130.3 

127,4 

- 93.9 

154.0 

A 

12 3.4 

12 7.1 

115.2 

117.2 

12 8.2 

12 3.5 

-9 4.8 

93.3 

5 

0.0 

0.0 

9.0 

0.0 

0 . 0 

0 . 0 

0.0 

0.0 

£s 

129.3 

129.5 

118.1 

1 1 5 *. 9 

132.4 

174,5 

- 143.3 

137,6 

7 

125.7 

17 4. 9 

115.5 

11 ?. 1 

129.1 

125,4 

- 115.2 

13 2.3 



130 


Table C2. continued. Acoustic Measurements for the Swept Tip Rotor. 


»MN 

POT FT 

v^nncr ty 

V'l'Tl »> 

P v >• 

rv p r: * ? 

* TIP 

v/n<? 

9 A T 



ALPHA 

CLR/S 

7P P T ? 

r r-» / 5 

CPC/S 

rXP/,3 

v SP'i r. o 

v TC 


n u r 

na js 

r s ir 


p r<; r. p c 

P M IP 

P M A X 


•51 

2 2 

1*3.0 

0.2445 

322.5 

2 25.5 

0.6*24 

0.3753 

0,9972 



0.0 

0.09301 

1 1 ,o 

A ,004?9 

0.90369 

”0 . COO 74 0 

347.1 

1 

129.7 

12". 9 

1 IS. 9 

117.6 

13 3.2 

137,1 

-407.6 

329.7 

7 

1 25.9 

12-4.0 

117.5 

114.9 

131.4 

127.1 

-371 .5 

334.4 

3 

12*. 6 

126.0 

117.5 

1 1 * . o 

131.5 

13 0. .! 

-404.7 

321.9 

4 

1. 2 5 . 1 

1 ? 4 . 3 

1 1 5, 3 

117.3 

12R.6 

1 9 1 . h 

-59.7 

<57.5 

5 

0.0 

0.0 

0.0 

o.o 

0 . 0 

0.0 

0.0 

0 . o 

6 

1 3^.0 

120.7 

U ° . 3 

115.3 

132,9 

129.5 

-155.5 

141.6 

7 

12* ,5 

173.7 

115,5 

111.9 

127.* 

176.2 

-t 00 . 0 

61.3 



Table C3. Acoustic Measurements for the Tapered Tip Rotor. 




RUN 

POINT 

VELOCITY 

ALPHA 

¥?!jM 

CLR/S 

RPM 

THETA 

Q%EQ*B 

CP/S 

MTIP 

CPO/S 

V/DR 

CXP/S 

MAT 

'/SOUND 

c 

DB 

DSC 

DBA 

DB AC 

pr'PB 

p m n b C 

PM IN 

py AX 


23 

2 3 

79,3 

0.1195 

790 . 9 

2CA.? 

0.5987 

0.2001 

0.7179 



- 5.0 

0.06471 

9.0 

0.00305 

0.00139 

0.004430 

341.4 

1 

115.6 

115,5 

105.4 

104.9 

117.8 

117 . 0 

- 26,8 

27.4 

2 

1 13.9 

113.5 

107.7 

107.3 

119.5 

U 6.7 

- 31,5 

26,7 

3 

113.9 

113.7 

104.3 

10 3.7 

116.9 

116.0 

- 20,9 

28.7 

4 

110.6 

110.1 

103.0 

10 2.1 

115.5 

114.1 

- 15,8 

19.0 

5 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

6 

119.0 

117.9 

1 0 8 . 6 

108.2 

121.0 

120,4 

- 44.6 

25.4 

7 

111.6 

111.1 

105.7 

105.1 

117.1 

115.3 

- 17.0 

14.5 


23 

24 

79.7 

0.1201 

291,2 

204.5 

0,5991 

0.2007 

0.7193 



-5.0 

0.08784 

10.0 

0.00425 

0.00165 

0.005830 

341.3 

1 

111.9 

111.6 

104.3 

103,6 

116.6 

115.7 

-20,5 

22,6 

2 

115.0 

114,7 

107,7 

107,3 

120,0 

119.3 

-32.0 

36.2 

3 

110.4 

109,8 

103.3 

.102.5 

115,4 

114.4 

-19.2 

16,1 

4 

1 11 . 9 

m .4 

107.2 

106.9 

118.7 

118.0 

-24,0 

18.9 

5 

0.0 

0.0 

0.0 

0.0 

o.o 

0,0 

0,0 

0.0 

6 C 

1 16.5 

116.3 

109.1 

10«.« 

121.1 

120.5 

-36.2 

34.5 

7 

U 5.1 

114.9 

107.8 

107.4 

119.4 

119.1 

-26.6 

29.6 


23 

28 

79.4 

-5.0 

0,1196 

0.11816 

292.3 

13.0 

205.3 

0.00-698 

0.6009 

0,00270 

0.1993 

0.008320 

0.7207 

341.6 

1 

112.6 

112.3 

106.5 

106.6 

118.9 

118.5 

-28.5 

25.6 

2 

119.9 

119,7 

112.1 

112.0 

124.4 

124,2 

-40,0 

47.6 

3 

112.9 

112,5 

108.1 

105,7 

118.6 

118.1 

-27.2 

19.6 

4 

112.5 

112.2 

105.4 

104.9 

118.6 

118.1 

-26.6 

21.2 

5 

0.0 

0.0 

0,0 

0.0 • 

9.0 

0.0 

0.0 

0.0 

6 

119. 9 

119.9 

110.8 

110.6 

124.2 

123.9 

-39,9 

41.1 

7 

122,8 

122.7 

110,1 

109.9 

124.1 

123.6 

-47,2 

53.1 



Table C3. continued. Acoustic Measurements for tbe Tapered Tip Rotor. 




RUN 

POINT 

VELOCITY 

ALPHA 

V X Ij F„' 

CLR/S 

RpM 

THETA 

OMEG*R 

cp/s 

MTIP 

CPO/S 

V/OR 

CXR/S 

MAT 

VSOUND 

MIC 

DB 

OBC 

DBA 

DB AC 

PNDB 

PND8C 

PM IN 

P M AX 


23 

15 

79.2 

0,1198 

290,0 

203.6 

0.5984 

0.2004 

0.7183 



-2.5 

0.07313 

8.0 

0,00278 

0.00143 

0.001770 

340.3 

1 

1 1 6 » 8 

116.7 

105.6 

105.1 

119.1 

118. 6 

-29.9 

29.0 

2 

115,4 

115.1 

111.4 

111.3 

122.7 

122.3 

-33,9 

32.0 

3 

114,2 

H4.0 

106,3 

105.9 

118.7 

118.2 

-25,6 

21.7 

4 

111.3 

110.9 

104.5 

10 3.8 

117.2 

116,6 

-18.5 

23.7 

5 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0 

0.0 

6 

117,2 

117.0 

108.4 

108.1 

121.2 

120,7 

-39.8 

28.3 

7 

112,8 

112.4 

104.3 

103.3 

117.1 

115,5 

-20,2 

20.3 


2 3 

16 

79.2 

0.1197 

289.8 

203.5 

0.5979 

0.2005 

0.7178 



-2.5 

0.09650 

10,0 

0,00391 

0.00171 

0,002310 

340.3 

1 

114.9 

114,7 

199,4 

108.1 

121 .7 

121.4 

-1.42,4 

115.1 

2 

117.3 

117,1 

112.0 

111.8 

124.1 

123,9 

-129.2 

115,3 

3 

113.6, 

113.4 

107.3 

107.0 

120,7 

120,4 

-134.9 

107,5 

4 

113,2 

113,0 

107.8 

107.5 

119,9 

H9.6 

-29.0 

28.5 

5 

0,0 

0.0 

0.0 

0,0 

0,0 

o.o 

0.0 

0.0 

6 

119.0 

117.9 

U0.4 

110.1 

122.7 

122.4 

-42.2 

39.5 

7 

116.2 

116,0 

107,2 

106.7 

120.3 

119.6 

-27.0 

30,2 


23 

17 

79,2 

0.1197 

289.8 

203,5 

0,5979 

0,2004 

0,7177 



-2.5 

0,11718 

12.0 

0.Q0549 

0,00234 

0.002930 

340.4 

1 

113.6 

113,4 

107.7 

107.4 

119,7 

119.4 

-31.4 

29,4 

2 

119.9 

119.7 

113.2 

113.1 

125.5 

125,4 

-60,5 

49,7 

3 

114.1 

1 13,9 

107,9 

107.6 

120.2 

119.9 

-30.6 

2«.6 

4 

115.3 

115.2 

108.9 

108.7 

121.7 

121,6 

-3 3.2 

30.5 

5 

0.0 

0,0 

o.o 

0.0 

0.0 

0.0 

o.O 

0,0 

6 

120.9 

120.1 

111 . 7 

111.5 

124.7 

3.24,5 

-62.4 

55.2 

7 

121,5 

121.5 

111.4 

111,2 

125.4 

125,2 

-45 . 6 

56.3 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor 


w 

w 


RUN 

POINT 

velocity 

ALPHA 

y t u ^ 

CLR/5 

PPM 

THETA 

QVEC*p 

rp/s 

M TIP 
CPO/S 

V/QR 

CXR/S 

MAT 
V, SOUND 

v jr 

OB 

op-c 

DBA 

D 8 A C 

P .OH 

PNDRC 

PM IN 

P A X 


23 

7 

79,0 

o.O 

0.1199 

0.08079 

288.7 

8.0 

202.4 

0.00234 

0.5970 

0.00143 

0.2012 

-0.001520 

0.7171 

339,0 

1 

1, 1 8 . 7 

11 ? , 6 

ICE.? 

10 8,6 

127.4 

122.3 

-38.6 

47.5 

2 

H8.5 

110.3 

1 12.0 

111.9 

124.3 

124,0 

-.9 2.4 

39.0 

3 

117.6 

117.6 - 

10?. 9 

10 8.7 

122.3 

122,1 

-41.2 

41.2 

4 

116,0 

115,8 

107.8 

10 7.5 

121.3 

121. 0 

-29.0 

30.9 

5 

0.0 

0.0 

0.0 

o.o 

0,0 

0,0 

0,0 

9.0 

6 

120.3 

12 0,2 

117.0 

111. 0 

125.3 

125.1 

-69,9 

64.4 

7 

116.4 

116.2 

10 7.6 

107,1 

12 0.9 

120.5 

-36,4 

30.8 


23 

9 

79,9 

0.1197 

288 . 9 

202,8 

0.5982 

0.2003 

0.7180 



0.0 

0,10375 

10.0 

0.00331 

0.00171 

-0.002070 

339.0 

1 

119.3 

118,2 

111.3 

111.2 

124,3 

124.7 

-143.2 

115.9 

2 

12 2.8 

122.3 

116.? 

116,7 

128.8 

128.7 

-134.4 

115.6 

3 

119,7 

118,6 

1 11.2 

111. 1 

124.3 

124.2 

-134.9 

107.3 

4 

119,6 

119.5 

112.1 

117.0 

125.3 

125,7 

-42.8 

52.2 

6 

9.0 

0,0 

0,0 

O.o 

0 A 

• *■' 

0.0 

0.0 

0.0 

£ 

123.2 

123.2 

114.6 

1 1 4 . K 

127.8 

127,7 

-99.2 

59.3 

7 

119.9 

119.? 

112.1 

111.9 

125.1 

124,9 

-60 . 6 

54.4 


23 

10 

79 . 1 

0.12 0 0 

2 B 9 , 8 

203.5 

0,5997 

0.2003 

0.7198 



0.0 

0. 17534 

1 1 ! o 

0.00489 

0 , 0 0 7 4 P 

-0. 002650 

3 39.3 

1 

12 3.1 

12 3,1 

117,9 

117.0 

129.8 

129.7 

-64.0 

75.7 

2 

0.0 

0.0 

0,0 

0.0 

0.0 

°.o 

0,0 

0.0 

3 

12 3.9 

12 3.9 

117.0 

H6.9 

129.5 

179.5 

-67.1 

104.3 

A 

1 7 3 . 8 

12 3.8 

117.1 

U7.1 

130,6 

130.6 

-68.1 

»1 . 1 

5 

17 3.5 

1 2 3 . 5 

117.1 

117.1 

13 0.0 

130.0 

-64.9 

104,4 

6 

126.5 

176.4 

119.5 

119.5* 

13 2,8 

132.7 

-144.7 

97,4 

7 

12 4.6 

124,5 

116. S 

1 16.7 

129.6 

129.6 

-86.8 

82.0 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor. 


w 


F U 

POINT 

VFT-OCITY 

ALPHA 

: T ! ? V 

Cf P/S 

p P M 
7 HPT A 

Q k; £ (5 * P 

rp/s 

M T T p 

CPO/.S 

V/OR 

CXR/S 

-AT 
V SOUND 

'.TC 

D F 

nc.f 

n 6 A 

n >- A c 

P : fDB 

poner 

IF 

P - A X 


23 

3 0 

70.5 

0 . 1 3. o s 

? r '0,ft 

204.1 

0,5967 

0 . 2 n 0 ft 

0,7164 



10.0 

0.06934 

4.0 

-0.00065 

0,00130 

-0.01,4090 

342.0 

3 

120,? 

1 20,1 

109.1 

10 9.9 

123.3 

123.0 

-143.2 

1 ,1 5 . 5 

2 

116,5 

116.2 

107.2 

10 6,8 

12 0.7 

120,1 

-128,4 

114.5 

3 

UP. 9 

lip. •- 

10B.5 

10 8.6 

12 3 . 2 

12 3.0 

-134.5 

107,5 

4 

1 1 ft . 2 

1 1 4 , 0 

105.0 

3 0 4.4 

119.4 • 

118.0 

-27. S 

27,6 

5 

12”’,? 

122.1 

114.0 

1 13.9 

128.1 

128.0 

-67,3 

131.4 

A 

3.21,2 

171,2 

109,3 

10 9,1 

123.5 

123,7 

-42.4 

54. p 

7 

120.4 

120.3 

109.0 

10 9. ft 

123.2 

122.9 

-32.0 

36.2 


23 

3 ? 

7 9,3 

0 . 11 99 

290.9 

204,2 

0.5965 

0.2013 

0.7166 



10.0 

0 .H 417 

8.0 

- 0.00065 

0.00167 

- 0,023490 

342.3 

t 

172.3 

172.7 

109.3 

10 9.1 

123.5 

123,3 

-4 3,0 

58.3 

2 

1 J P .9 

13 9.7 

109 . A 

109.4 

123.1 

122,8 

- 47.0 

47,8 

3 

1 20.0 

120,7 

109,1 

10 8,9 

12 3.5 

123.3 

- 44.2 

54.9 

4 

1 16.7 

116.6 

107.0 

106. 7 

120.6 

120.2 

- 33.0 

4 2,3 

5 

125.2 

126.7 

13 4. 0 

113.9 

128.1 

128,0 

- 74.9 

68,8 

ft 

12 4.0 

174.0 

112.6 

, 112,5 

126,9 

126,9 

- 71.2 

70.7 

7 

127.7 

177.6 

110.2 

109.9 

124.5 

124,3 

- 53,3 

60.1 


25 

9 

119,9 

0.18 00 

292,7 

205.5 

0,5999 

0.3005 

0,7902 



« 

O 

• 

o 

0.061 09 

1 i . o 

0.00539 

0,00192 

0.010000 

342.6 

1 

1 12.7 

110,2 

107.3 

104.1 

119.5 

110.6 

- 27.0 

21,5 

2 

118,2 

117,3 

110.8 

109.7 

122.9 

118,3 

- 38.1 

45.7 

3 

113,2 

110.8 

10 8.2 

105.7 

119.9 

. 112.4 

- 35,6 

IS , 4 

4 

111,3 

107.3 

106.3 

102.3 

119.1 

105,0 

- 20.6 

18.1 

5 

0,0 

0,0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

6 

1 18,1 

1 17.1 

110.4 

108.1 

122.4 

116,8 

- 45,3 

50.8 

7 

12^.4 

119.9 

109,5 

107,1 

12 3,3 

118.6 

- 44.0 

40,2 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor 


V\ 


RUM 

POINT 

VELOCITY 

ALPHA 

>V T U N 

C. LR/S 

RPM 

THETA 

0?/EG*R 

CP/S 

U T I P 
CPO/S 

V/OR 

CXR/S 

MAT 
V SOUND 

MIC 

DB 

DBC 

DBA 

DP AC 

PM DR 

PNDBC 

PM IN 

pM A X 


25 

10 

120.0 

0.1802 

293.1 

205.8 

0.6007 

0.3004 

0.7812 



-10.0 

0.07103 

12.0 

0.00636 

0.00211 

0.012070 

342.6 

1 

114,1 

112.2 

107.6 

104.5 

120,0 

113,2 

-31.3 

32.3 

2 

120.1 

119.4 

112.2 

110.7 

124.3 

121,2 

-49,0 

4 9.2 

3 

114.4 

112.7 

108,3 

105.8 

120.6 

113.9 

-28.9 

25.3 

4 

111.8 

108.5 

105,7 

100.1 

lie , 2 

105.4 

-24.3 

25.1 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0 , 0 

6 

119.9 

119.2 

110.7 

108,4 

123.3 

118.4 

-45.2 

51.0 

7 

121.6 

121.2 

110.5 

10 9.7 

124.1 

119.9 

-48.4 

52.1 


25 

11 

120.2 

0.1802 

293,° 

206.4 

0.6019 

0.2999 

0.7923 



-10.0 

0.08123 

13.0 

0,00734 

0.00241 

0.013730 

342.9 

1 

115.3 

113,9 

108,5 

106.0 

121.3 

116.8 

-29.6 

29.1 

2 

121.0 

120.5 

112.3 

110,3 

124.3 

120.6 

-49,0 

42.3 

3 

114.7 

113.2 

108.9 

105.7 

120.3 

113.0 

-27.5 

2 3,0 

4 

112.9 

110.6 

106.1 

101.2 

118.4 

107,1 

-20,6 

23.7 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

121.9 

121.5 

111.2 

109,3 

124.2 

120,6 

-45,1 

49.0 

7 

123,2 

122.9 

110.0 

107.8 

123.8 

119.6 

-44.3 

52,8 

26 

5 

119.3 

0.1803 

292,2 

205.2 

0.6027 

0 .2996 

0.7833 



-7.5 

0.06105 

10.0 

0.00442 

0,00192 

0,006910 

340.4 

1 

1 15.4 

1 1 A . 1 

107.7 

104.7 

120.6 

113,6 

-34.9 

30.4 

2 

115.8 

113.8 

112.0 

110.6 

123.1 

115,7 

-40.6 

33.2 

3 

115.5 

114,3 

108.8 

106.6 

120.3 

114,2 

-36,0 

29.1 

4 

114.7 

113. 3 

106.3 

102,4 

119.8 

108.3 

-29.9 

25.4 

5 

0,0 

0.0 

0.0 

0,0 

0.0 

0.0 

o , 0 

0.0 

6 

116.2 

11 A , 6 

109.1 

105.9 

121.5 

112.9 

-30,° 

34,7 

7 

117.4 

116.4 

107.6 

103.6 

121,0 

113,8 

-35.1 

32.4 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor. 


w 

o\ 


RUN 

OOTNT 

VELOCITY 

ALPHA 

htun 

CIR/S 

sni' 

theta 

OVEG*P 

CP/s 

MTIP 

cpn/s 

V/DR 

CXR/S 

HAT 
V SOUND 

WTC 

DB 

DBC 

P3A 

D M AC 

p m fi n 

PNDBC 

PH I M 

P HAX 


26 

6 

119,9 

0.1810 

290.4 

203.9 

0.5991 

0.3026 

0.7«04 



-7.5 

0.08160 

12.0 

0.C0613 

0.00237 

0.009720 

340,4 

1 

115.9 

114.R 

108.7 

10 6.6 

120.5 

113.7 

-37,5 

29.8 

2 

519.4 

118.6 

109,7 

106.8 

122.8 

117,2 

-42.4 

33,9 

3 

116.2 

115,1 

108.7 

106.5 

120.8 

114.2 

-37.8 

29.3 

4 

114.2 

112.5 

107.1 

103.7 

119,4 

111.0 

-29,2 

22.0 

5 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

120,4 

119.9 

110.7 

108.5 

12 3.2 

118,1 

-41.6 

46.5 

7 

121.5 

1 21.2 

109.7 

107.4 

123.4 

119.9 

-43.4 

52.9 


26 

8 

118. 9 

0.1795 

291.8 

20* .9 

0.6014 

0,2989 

0.7811 



-7.5 

0,09971. 

1.4.0 

0,0081. 3 

0.00321 

0.012300 

340,7 

1 

116.1 

115.0 

108.0 

105.3 

121.1 

116.5 

-29.3 

29.7 

2 

121.9 

121.5 

110.7 

108.6 

123.3 

118.7 

-58.4 

46,5 

3 

116.7 

115,8 

109.2 

107,3 

121.9 

118.5- 

-36.4 

25.1 

4 

114.2 

112.5 

107.9 

105.2 

119.7 

112.3 

-30.4 

23.8 

5 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

0.0 

6 

123.2 

122.9 

112.2 

110.8 

125.5 

12 3.0 

-59.6 

59.1 

7 

125.7 

125,5 

113.5 

112.7 

127.5 

125.9 

-64,1 

69,1 


26 

q 

119.4 

0 . 1901, 

291,4 

204,6 

0.6000 

0.3005 

0.7803 



-7.5 

0.10456 

15.0 

0,00965 

0.00427 

0.013390 

341,0 

1 

121.2 

170.9 

110.1 

109.6 

124.1 

122.6 

-60.1 

43.8 

2 

125.1 

124.9 

1 14.4 

1 13.6 

127,9 

126,9 

-71.0 

80.3 

3 

120,4 

120.0 

111.1 

110.0 

124.1 

122.7 

-63.2 

43.6 

4 

1 19.0 

U7.3 

108.6 

106.1 

121.8 

118.9 

-47.8 

41.9 

5 

0.0 

0,0 

0,0 

0.0 

O.C 

0,0 

0.0 

0.0 

6 

129.2 

129.1 

115,1 

114,4 

129.3 

129.6 

-98,2 

97,2 

7 

129,7 

129.6 

116,9 

116.5 

130,9 

130,3 

-1 04.7 

90.6 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor 


UJ 

<1 


R J! v 

POT ^ 

VRT nciTY 
A P M A 

M T f 1 ij 

CL«/5 

R P?5 
THp’Ti® 

r £ i,5 ♦ T? 

CP/S 

M ff. jp 

CPC/ s 

Y/np 

CX9/S 

H AT 
VPCU’M* 

T C 

0 n 

i;-r 

pp & 

r> r ^ r 

prnr> 

POO BO 

P *T\ 

P ■ • A X 


75 

4 

119.1 

0.1704 

7 9 7 . ft 

205.4 

0.6017 

0 , 29*8 

0,7009 



-ft.O 

9.07295 

1.0 .0 

'‘',00419 

0.00156 

0.005540 

341.6 

1 

m.h 

lU.i 

107. ft 

104.7 

120.2 

113.2 

-24.3 

25,1 

7 

U 4 . ? 

111.6 

ICR. « 

t 0 5 . 4 

121.1 

112.7 

-28,4 

25.7 

3 

in.? 

113.3 

109. 4 

107. ft 

131,0 

115.6 

-30.5 

41.4 

4 

113.5 

M o , p 

107.2 

104 . 1 

110,3 

110,7 

-37.5 

35.5 

5 

0.0 

o.o 

0.0 

0.0 

0.0 

o.O 

O.o 

0,0 

f ■ 

n f , 7 

114.6 

111.6 

110,1 

177,3 

lift. 4 

-34,6 

33.7 

7 

U ft . 0 

114,6 

107.1 

107,5 

120.? 

113,6 

-2*. 8 

27.2 


26 

i 

119.4 

-5.9 

0,1601 

0.08356 

792.0 

11.0 

205,0 

0.00491 

0.6017 

0.00205 

0 , 3 0 0 0 
0.006630 

0 . 7 P 1 5 
3 41,1 

1 

114.5 

117.9 

109.4 

10 6.0 

120.4 

113,1 

-27.2 

25.3 

2 

117.6 

116.4 

H0.4 

10 5.1 

12 2.4 

115,6 

-39.6 

25.4 

7 

115. 4 

114,1 

10«. 6 

10 6.4 

1 2 0 . 6 

114.1 

-27,8 

3 3.9 

4 

113,5 

111.5 

10 6.1 

101.4 

IIP. 4 

109,9 

-37.3 

19.1 

5 

0.9 

0.0 

0 . 0 

0.0 

o.O 

0.0 

0,0 

r.n 

f 

119.2 

119.4 

t!0.1 

1.07.4 

127,6 

113.5 

-39,2 

57.9 

7 

119,6 

11 Q , 0 

109.7 

105.9 

127.3 

116,9 

-39.® 

4 9.3 


75 

7 

!?0.j 

0,1605 

29 3.1 

705.? 

0.6014 

0.3005 

0 . 7 ® 2 1 



-5.0 

0.10591 

13,5 

0.007 12 

0.00330 

0.009130 

34 7.2 

1 

116,6 

115.5 

10 9.7 

107.2 

122.1 

119,1 

-35.6 

32.1 

2 

122.6 

177.2 

1 H . 9 

110.3 

125.5 

12 3.4 

-60,9 

60.9 

3 

1.1 7 . 3 

116.5 

110,4 

106,9 

122,4 

119.5 

-39.6 

30.8 

A 

*15,8 

114.5 

1 0(3 .2 

105.3 

129.6 

11 ft . 0 

-33.8 

3 3.6 

5 

0.0 

0.0 

o.c 

o.c 

0.0 

9.0 

0.0 

0.0 

6 

125.1 

17 4.P 

114.3 

113.5 

127.7 

126,1 

-63.6 

76.3 

7 

12 6.4 

126,3 

113,6 

117.9 

127.7 

126.0 

-77,5 

65.6 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor 


w 

00 


RUN 

DQ.T NT 

velocity 

ALPHA 

*• TUV 

CL P/S 

PPM 

THETA 

O w EG*P 

CP/S 

MTIP 

CPH/S 

V/OR 

CXR/S 

MAT 

VSOUND 

MTC 

DB 

OPC 

DP A 

DRAG 

pf-OB 

PNOBG 

PM If! 

PVAX 


26 

s 

120.3 

0.1704 

29 3.0 

205.7 

0.5932 

0.3012 

0.7719 



- 2.6 

0.06799 

9.7 

0.00389 

0.00181 

0.004980 

346.8 

1 

116.3 

114.1 

iop .7 

105,6 

120.7 

114.9 

— 36,3 

31.2 

2 

114.2 

111.2 

10 0.8 

1 07 , 3 

121.4 

112.3 

- 32.4 

36.1 

3 

116.0 

114.9 

108.2 

10 5.6 

120.6 

113.4 

-3 3,2 

27,1 

4 

113.1 

110.7 

106.7 

102.6 

119.6 

111.1 

- 25.2 

29,8 

6 

119.0 

118.2 

111.0 

109.0 

122.9 

116.9 

- 41,6 

57.2 

7 

1 21.1 

120.7 

1 09,6 

107.3 

123.2 

118.8 

- 48.6 

36.3 


28 

6 

119,7 

0.1779 

293.6 

206.2 

0.5955 

0.2991 

0.7736 



- 2.5 

0,08057 

9.7 

0 , 0033 ° 

0.00182 

0.002530 

346,2 

1 

115.7 

114. 4 

108.7 

1 06.4 

121. 1 

116.3 

- 36.7 

37.4 

2 

115.3 

112.8 

110.2 

107,0 

122.1 

117.3 

- 36,1 

36.0 

3 

116,6 

115.5 

108.7 

106,3 

121.2 

117,0 

- 39,6 

33.2 

4 

113,8 

111.6 

107.3 

1 0 3.9 

12 0.0 

113,7 

- 24.5 

24.7 

5 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0 , 0 

6 

1 , L 6 . 8 

115.4 

110.6 

109.6 

122.3 

117.1 

- 33,3 

29.8 

7 

119.2 

118.5 

109.8 

107,4 

12 3.3 

120.3 

- 37 .? 

47.6 


24 

7 

120.4 

0 . 179 ° 

296.1 

207.2 

fl .6014 

0.2993 

0.7814 



0.0 

0.07513 

8.0 

0,00206 

0.00167 

- 0.001030 

34 4.6 

1 

119.3 

117.6 

109.9 

108.2 

122.6 

119.9 

- 60.3 

46,4 

2 

1 1 S . 4 

117.3 

111.6 

110,0 

124.1 

120.7 

- 64.9 

42.7 

3 

119. 5 

117.8 

110.5 

109.0 

1 . 23,0 

120.7 

- 41 ,° 

54.1 

a 

116.7 

115.7 

ino .5 

107.5 

122.5 

119.7 

- 48,2 

39.7 

5 

0.0 

0.0 

0.0 

o.o 

0.0 

0,0 

0.0 

0.0 

6 

119.6 

118.7 

112.1 

110.8 

3 24.4 

121.1 

- 53 ,° 

54 ,o 

7 

U 5 , 3 

113.8 

108,8 

105.4 

1 21.3 

116.0 

- 33.0 

36.5 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor. 




w 

VO 


RUN 

POINT 

VELOCITY 

ALPHA 

MT UN 
CLR/S 

RPN 

THETA 

QME<?*R 

CP/S 

MTIP 

CPO/S 

V/OR 

CXR/S 

MAT 

VSOUNO 

MIC 

DB 

DBC 

DBA 

DP AC 

pndb 

PNDBC 

PM IN 

P ? MX 


24 

s 

120.6 

0.1800 

293,9 

206.4 

0,5985 

0.3011 

0.7787 



0.0 

0,09693 

10.0 

0.00302 

0,00208 

- 0.000750 

344.8 

1 

118.0 

117.2 

111.1 

109.8 

123,8 

122,4 

- 45.5 

43.2 

2 

120,9 

120.4 

113.0 

111.8 

125.8 

123,2 

- 78,5 

68,4 

3 

118.5 

117,9 

111.2 

109.9 

124.2 

122.9 

- 41 .8 

63.2 

4 

116.5 

115.4 

110.1 

108.5 

123.0 

120.4 

- 39.2 

39.2 

6 

120.5 

119,9 

113.9 

112.9 

126.2 

123,6 

- 71.2 

53,1 

7 

118.9 

118,1 

111.0 

109.3 

124,3 

122.2 

- 43,4 

49,9 


24 

10 

120.9 

0.1801 

295,1 

207.2 

0.6003 

0.3005 

0.7807 



0,0 

0.11481 

12.0 

0.00474 

0.00304 

0,000190 

345.2 

1 

120,7 

120.3 

114.9 

114.4 

127.6 

126.8 

- 89.6 

57.7 

2 

' 126.3 

126,2 

118.0 

117.6 

131.7 

131.2 

- 96.4 

131.6 

3 

12 2.1 

121,8 

115.5 

115.1 

128,3 

127.5 

- 86.8 

64.1 

4 

122.1 

121.8 

115,1 

114.6 

128.4 

127.8 

- 65.3 

76.5 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

6 

125.6 

125.4 

117.6 

117.2 

130.7 

130.2 

- 94.3 

133,9 

7 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

0,0 

0.0 


26 

17 

150,2 
- 10. 0 

0,2251 

0.07073 

293.3 

14.0 

206,0 

0.00808 

0.6001 

0,00306 

0.3757 

0.012050 

0.8255 

343.2 

1 

124.3 

12 3,7 

115.3 

113.7 

129.0 

126.4 

- 77.8 

76.8 

2 

125.5 

125,0 

115.1 

112,1 

128.7 

12 3.8 

- 102.5 

64.3 

3 

124.0 

123.4 

115.4 

1 1 3 . <5 

128.3 

125,4 

- 80.9 

71.7 

4 

129.6 

119,2 

112.3 

108.3 

125.8 

120.8 

- 71.6 

43.6 

5 

0.0 

0,0 

o.o 

0.0 

0,0 

0.0 

0.0 

0.0 

6 

128.8 

128.5 

117.5 

116.0 

131.1 

129.8 

- 91.0 

129,2 

7 

129.0 

128.8 

116.5 

115.1 

130.7 

127.9 

1 

.B-a* 

• 

r Ji 

98.3 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor. 


4 ^ 

O 


RUN 

POINT 

VELOCITY 

ALPHA 

''TUB 

CLR/S 

ROM 

theta 

QMEO*B 

CP/s 

f TIP 

CP 0/ s 

V/OR 

CXR/S 

PAT 

vsour n 

^ TC 

DB 

BBC 

DBA 

D 0 A C 

p h n b 

PNOBC 

PYJN 

F’-’AX 


?6 

19 

1 49.7 

0.2255 

297.9 

205.7 

0.6020 

0,3750 

0.8279 



- 10,0 

0.07563 

14.5 

0.00901 

0.00353 

0.012970 

341.6 

1 

123.5 

122,8 

3 14,1 

111,8 

127,7 

124.4 

- 66.1 

62.8 

2 

1 , 26.5 

126.0 

114.6 

111.1 

128.3 

12 3.4 

- 100.7 

99.1 

3 

122,8 

122.1 

114.9 

113.2 

127.8 

124,0 

- 76.5 

58.5 

4 

12 0.6 

119.1 

111.3 

105,2 

124.7 

115.9 

- 61.4 

39.5 

5 

0.0 

0,0 

0.0 

o.o 

0.0 

0.9 

0,0 

0.0 

6 

129.3 

129.1 

117,1 

115.5 

130.8 

128.2 

- 116.8 

135.1 

7 

128.4 

128.1 

115.1 

113,1 

129.4 

126.2 

- 124.9 

94.8 


26 

12 

150,1 

0.2257 

292,0 

205,0 

0.5994 

0,3770 

0,8254 



- 5.0 

0.07736 

12.0 

0.00568 

0.00286 

0.005910 

342.1 

1 

121.4 

170.2 

114.4 

112.3 

127.7 

125.4 

- 132.8 

107.3 

7 

1 32.9 

132,9 

124.9 

124.7 

137,6 

137.3 

- 3 S 1 . 7 

352.0 

3 

121.6 

120.5 

114.9 

1 13,1 

127.5 

124,6 

- 128.9 

102.8 

4 

118.8 

116.7 

1 11.8 

107.2 

124.6 

116.4 

- 51.9 

43.4 

5 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0,0 

0,0 

6 

127.0 

.1 26.6 

. 117.2 

115.7 

131.1 

129,3 

- 78.6 

130.0 

7 

127,9 

127.6 

114,1 

111.2 

128.3 

124,4 

- 96.9 

90.1 


26 

13 

150.3 

0.2258 

292,0 

205.0 

0,5989 

0.3775 

0.8250 


- 

- 5,0 

0.08713 

13.0 

0.00673 

0,00329 

0.007120 

342.4 

1 

122 . 6 , 

171.8 

114.5 

112.5 

127.9 

125.7 

- 132.1 

106 '. 7 

2 

124.8 

124,0 

116.5 

114.5 

129.5 

127.1 

- 391.7 

355.2 

3 

123.0 

122.3 

114.8 

113,0 

127,9 

125.6 

- 129,6 

103.4 

4 

119.6 

117,7 

112.3 

108.3 

125.4 

119,8 

- 63,0 

59.4 

5 

0.0 

o.o 

0.0 

0,0 

0.0 

0.0 

0,0 

0.0 

6 

129.4 

128.1 

1 17.4 

115,9 

131.7 

129.8 

- 99.7 

127,1 

7 

128.8 

128.6 

117.3 

116,2 

131.6 

129.7 

- 106.5 

92.4 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor. 


PUN 

POINT 

VELOCITY 

ALPHA 

H TUN 

CLR/S 

RPH 

THETA 

0 M E 0 *P 

CP /5 

MTIP 

CPO/S 

V/OR 

CXR/S 

MAT 
V sou wo 

M TC 

DR 

D?C 

DR A 

po AC 

PWDf 

PND 8 C 

PM IF 

pMAX 


25 

16 

150.0 

0.2257 

294.9 

207.1 

0.6022 

0.3754 

0.8282 



o.o 

0,06749 

9.0 

0.00205 

0.00211 -( 

). 001 380 

343.9 

1 

122,7 

121,8 

114,8 

112.° 

129.0 

125.2 

-77,3 

7 0.4 

2 

1 22,3 

121.0 

114.3 

110.6 

127.7 

122.1 

-76.1. 

81.7 

3 

12 2,9 

127.0 

115.2 

113.4 

128.1 

125.9 

-7 6.7 

6°. 5 

4 

121.7 

120.6 

113.2 

110.0 

12*. 4 

121.8 

-79,1 

64 .6 

5 

0,0 

".0 

0.0 

9.0 

0.0 

0.0 

n .o 

0.0 

6 

125.9 

175.2 

116.6 

114,6 

1 30.7 

12 P .7 

-95.3 

34 2.7 

7 

124.9 

124.4 

114.4 

111.7 

12 P .6. 

125.7 

-91.2 

71.7 


5 

17 

150,9 

0.2257 

295,1 

207.2 

0.6025 

0.3751 

0.9785 



0.0 

0.08499 

10.0 

0,00297 

0.00256 

- 0.000820 

343.9 

1 

121.3 

12 0.7 

114.4 

112.3 

127.9 

125.3 

- 70,0 

69.9 

2 

121,3 

1 20.1 

114.5 

111.0 

127.7 

122.5 

- 94,8 

73.7 

3 

121.7 

120.6 

115,0 

113. 1 

127.9 

124,5 

I 

•73 

• 

O 

6 4, f> 

4 

121,4 

120.3 

112.9 

10 9,6 

125.3 

120.4 

- 83.2 

70.3 

5 

0.0 

0.0 

o , 0 

0.0 

0.0 

0.0 

0.0 

0,0 

4 

125.3 

124.6 

116.3 

114,1 

1 30.4 

12 9,3 

- 111,5 

115.7 

7 

124,8 

124.3 

113.7 

110,3 

127.9 

124.3 

- 72.8 

6 6.9 


25 

1 9 

150.9 

0.0 

0.2253 

0.10092 

796.1 

12.0 

207.2 

0.0050* 

0.6014 

0.0 Q 384 

0.3751 
0 .000490 

0 .8770 
344,6 

1 

123.0 

127.7 

114.0 

113.0 

128.4 

12 6.4 

-85,7 

7 5.4 

7 

125.0 

124.2 

115.7 

112.3 

123,6 

124.4 

-102,4 

°3.9 

3 

123.5 

127.9 

115.5 

113.9 

128.6 

126,6 

-110.8 

59 . 5 

4 

174.0 

12 3. 4 

113.7 

111 . 0 

127.5 

125.4 

-90.4 

73.2 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

o.O 

6 

129.1 

129,9 

U 8.3 

117.1 

132.6 

131,5 

-1.49,0 

121 .9 

7 

127.7 

127.4 

115.9 

114. 1 

130.2 

123.7 

-85,3 

84.7 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor. 


4 ^ 


FUN 

POT VT 

velocity 

ALPHA 

fj- j I <1! 

CLP/S 

RPM 

T H F T A 

U ¥. EG* n 

CPAS 

L TIP 
CPP/S 

V/QR 

rxp/.p 

M AT 

vstiiiun 

T r 


DPC 

D P A 

CFAC 

p i-c o r« 

p f. r>p. 

P v I fv 

P M A X 


57 

5 

15 4.3 

0.2445 

321.1 

225.5 

0.6525 

0,3753 

0.9974 



-5.0 

0.07535 

12.0 

o .00595 

0.00341 

0.005270 

345.6 

1 

12 5.0 

127.7 

116.4 

114.3 

130.0 

127.2 

-116,3 

180.3 

2 

125.0 

12 5.1 

117.5 

115,0 

130.0 

125,1 

-107,9 

' 145,3 

j 

1. 2 4 . 9 

124.1 

1 15.7 

113.2 

129.1 

125.6 

-100,2 

1 14.2 

A 

125.8 

175.2 

115. 3 

112.4 

129.4 

125,9 

-113.9 

87,1 

5 

0 . 0 

o . o 

0.^ 

0..0 

0,0 

0.0 

0,0 

0,0 

6 

130.1 

129.9 

119.9 

117.1 

132.6 

129.1 

-115.5 

160.0 

7 

1 2 ft . 9 

126.2 

115.5 

112.0 

129.5 

125.6 

-94.6 

97.6 


57 

7 

16 4.1 

0.2441 

320.5 

225.1 

0.6507 

n .3757 

0.8951 



-5.0 

0.08628 

13,0 

o . O 0720 

0,00405 

0,0 06 39.0 

345.9 

1 

12«.9 

129,6 

1 16.7 

1 1 4 . A 

130.9 

128,8 

-141.5 

137.4 

7 

126.9 

126.2 

117,6 

115.2 

130.0 

125,7 

-119.4 

138,7 

3 

125.8 

125,2 

116.2 

1 14,1 

129.9 

1.27,0 

-109.2 

94,6 

4 

1.26,5 

126,0 

115.3 

112,5 

129.5 

126,6 

-128,9 

99.2 

5 

0,0 

o 

• 

o 

0.0 

c.o 

0 . 0 

o.o 

0.0 

0.0 

6 

130.3 

130.0 

118.9 

117,3 

132.8 

129,9 

-129,3 

19 2,6 

7 

127,2 

126.6 

115.3 

111.6 

129,7 

126.3 

-120,3 

99.2 


58 

16 

1 7 0,4 

0.2557 

3 3 5.1 

235,3 

0.6865 

0.3730 

0.9425 



-7,5 

0.06912 

12.5 

0,00741 

0.00416 

0,007430 

342.8 

1 

13 3.6 

13 3, 4 

124,1 

123.7 

137.0 

136.0 

-210,9 

504,9 

7 

137.7 

13 2,6 

118.0 

115, 1 

132.8 

129.5 

-181,0 

239.2 

3 

1.34,0 

1 3 3 . 9 

126.0 

125,8 

1 39.2 

138.8 

-247.4 

465.2 

4 

133,7 

13 3,6 

126.1 

125.8 

138,8 

138. 2 

-279.4 

472.6 

5 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

131.5 

131,3 

118.9 

116.8 

133.4 

130.3 

-198.9 

215.1 

7 

13 3.3 

13 3.1 

124.1 

123.7 

137.9 

137.4 

-320,7 

191,9 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor. 


w 


RUN 

POINT 

VELOCITY 

alpha 

MTUN 

CLR/S 

R PM 
THETA 

GM£G*R 

cp/s 

MTI° 

cpo/s 

V /OR 
CXR/S 

mat 

VSOUNO 

NIC 

PB 

P8C 

DBA 

DB AC 

PNDR 

PMDBC 

PM IN 

pw AX 


59 

6 

171.0 

0.2561 


333.1 

233.9 

0.6911 

0.3765 

0.9376 



-5.0 

0.07781 


32.0 

0.00657 

0,00423 

0.004610 

343.4 

! 

134.0 

133.9 

122.0 


121.4 

136.3 

134.8 

-22 3,2 

331 .6 

2 

131.8 

131,5 

UP. 2 


115.5 

132.5 

1.29.2 

-169.6 

141.8 

3 

133.1 

132.9 

12 3.7 


123,2 

137,0 

136.3 

-174,6 

344.1 

4 

13 3.3 

133.2 

125.0 


124.7 

138.2 

137,5 

-165,4 

416.1 

5 

0.0 

0.0 

0.0 


0.0 

0.0 

0 . 0 

0.0 

0.0 

6 

131.3 

131.0 

119,4 


117.5 

133.4 

130,3 

-157.7 

173.6 

7 

131,2 

130,9 

123.1 


122.5 

136,6 

136.0 

-210,9 

237.5 

58 

? 

170.5 

0.2553 


3 3 3.9 

234,6 

0,6821 

0.3748 

0.9378 



-5,0 

0.08171 


12.6 

0.00707 

0,00448 

0.005120 

343.7 

1 

134.8 

134.7 

122.8 


122.3 

1 36.9 

135.6 

-229.7 

433.5 

2 

132.0 

131.8 

118.2 


115.6 

1 32.4 

129,2 

-19 3,7 

165.4 

3 

13 3.5 

133.4 

124.1 


123.7 

137.3 

136.4 

-196,7 

373.4 

4 

133.7 

13 3.6 

125.5 


1 25.2 

138,6 

137,9 

-233,5 

426.7 

5 

141 .7 

141,7 

132.9 


13 2.9 

145.8 

145,7 

-936.8 

856.9 

6 

131.1 

130.9 

119.0 


116,9 

1 3 3.1 

129.5 

-149,7 

224.2 

7 

130.9 

130.6 

122.7 


122.1 

135.9 

135,2 

-223,3 

214.5 


58 

1. 1 

171 . 9 

0.2556 

332.1 

2 3 3.2 

0.6747 

0.3796 

0.9309 



- 2,5 

0,07056 

10 . o 

0.0041 4 

0.00326 

0.001020 

345.6 

1 

131.5 

131.3 

120.2 

1 19,3 

134,7 

132.9 

- 147.9 

298.5 

2 

128.1 

.12 7, 4 

119.6 

117.7 

132.4 

129.3 

-18 3.0 

145.2 

3 

129.8 

129.5 

120.6 

119.7 

134 .* 

139,8 

- 134.4 

251.2 

4 

131.8 

1 31,7 

122.8 

1 72.2 

136.4 

135.3 

- 161.8 

376.0 

5 

140,9 

140, 0 

131.2 

1 31.1 

143.8 

14 3.6 

- 732.3 

764,9 

6 

128.9 

128,3 

119.9 

118.3 

133,6 

130,7 

-1 1 ° . 2 

197.1 

7 

131.0 

130.7 

120.9 

119,9 

1 35.1 

134.3 

-13 5.4 

234 .3 



144 


Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor. 


R[JN 

POINT 

VELOCITY 

ALPHA 

K-TUN 

CLR/S 

RP« 

THETA 

omec;*p 

CP/5 

h T I P 

cph/s 

V/CR 

CXR/S 

MAT 
V SOUND 

MIC 

DR 

DBC 

DBA 

DP AC 

PNDB 

PH DBC 

PM IN 

P v AX 


58 

1 2 

1 72,1 

0.2561 

336.1 

236.0 

0.6829 

0.3756 

0.^593 



-2.5 

0.07900 

11.0 

0.00506 

0.00377 

0.001830 

345.6 

5 

13 3.1 

132.9 

121.1 

120.3 

136,0 

134.4 

-192.1 

331.6 

2 

1.30.6 

130.2 

119.4 

117.4 

132.5 

129.3 

-141.2 

144.2 

3 

132.2 

132.0 

121.9 

121.3 

135,5 

13 3,9 

-186.0 

321 .5 

4 

132.3 

132.6 

124.6 

124.3 

137,8 

136.9 

-199,4 

37 5,1 

5 

141.6 

141.6 

132.6 

132.5 

145.9 

145,6 

-786.4 

816.0 

A 

129.9 

129.6 

119.8 

118.1 

133.6 

130,6 

-146.4 

176.5 

7 

129.8 

129.4 

122.1 

121.3 

135.4 

134,4 

-182,7 

199.4 


58 

19 

175.8 

-7,5 

0.262° 

0.07001 

344.6 

12.8 

242.0 

0.00822 

0.7034 

0.00514 

0.3743 

0,006930 

. 0.9667 
344.0 

1 

137.7 

137.6 

130.0 

129.9 

142.9 

142.6 

-347,2 

734,6 

2 

130.9 

1 30.4 

119.3 

116,9 

133.9 

130.7 

-157.6 

185.0 

3 

137.0 

136,9 

130.7 

130.6 

143,5 

143.2 

-567.7 

622.8 

4 

137.9 

137.8 

130.2 

130,1 

143.6 

143.4 

-607.4 

615.4 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

132.5 

132.2 

121.3 

119.9 

135.7 

13 3.5 

-198.3 

236,5 

7 

136.6 

136.5 

129,9 

129.8 

143.2 

143.1 

-432.4 

519.3 


58 

21 

176.2 

0.2630 

346.4 

243.2 

0.7058 

0.3732 

0.9692 



-5.0 

0.07624 

12.0 

0,00691 

0.00457 

0.004720 

34 4.6 

1 

138.8 

138.7 

130,6 

1 30.5 

144.0 

14 3,8 

-384,8 

817.0 

2 

132.7 

132.4 

122.2 

121.0 

136.3 

134,4 

-189.5 

277.5 

3 

137.9 

137.7 

131 . 1 

131.0 

144.3 

144.2 

-620.4 

645.2 

4 

1.38.7 

138.7 

131.4 

131,3 

144,3 

144,1 

-605,2 

659.6 

5 

0,0 

0.0 

0,0 

0.0 

0.0 

0.0 

0,0 

0.0 

6 

133.3 

13 3.1 

123.7 

122.9 

137,6 

136.2 

-244.4 

185.9 

7 

135.6 

135.4 

129.1 

128.9 

142.1 

141.9 

-468.5 

373.4 



Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor. 


RUN 

POINT 

VELOCITY 

ALPHA 

NT UN 
CLR/S 

ppM 

THETA 

OME’G*P 

CP/S 

M.TIP 

CPO/S 

V/ DR 
CXR/S 

MAT 
V SOUND 

NJC 

DP 

DBC 

DBA 

DP A C 

P yt D B 

POOBC 

PM IN 

PV AX 


SB 

26 

175.9 

0.2631 

345,9 

' 247.9 

0,7020 

0.3753 

0.9655 



-7.5 

0.07830 

11,0 

0.00557 

0.00458 

o.ooiooo 

345,9 

1 

13 6.5 

1 36.4 

127.9 

127.7 

141.2 

140.6 

-267. 1 

BIO. 7 

? 

1 3 1. . H 

131.5 

122.7 

121,8 

13 5.7 

133.7 

-251.3 

725.5 

3 

1 3 6 . 3 

136.2 

129.0 

128. Q 

142.2 

14 2.0 

-366 , 4 

649.3 

4 

13 7.7 

137,7 

130.6 

130.5 

14 3.0 

142.7 

-503,4 

610,2 

5 

0,0 

0.0 

0.0 

0,0 

0.0 

O.o 

0.0 

0,0 

6 

131.3 

131,5 

123.1 

122.2 

13^.3 

134.4 

-202.1 

185.9 

7 

1 3 5 . 4 

135,2 

128.0 

127.8 

141.1 

140.8 

-463.9 

368,4 


4 ^ 



Table C4. Acoustic Measurements for the Rectangular Tip Rotor. 


4 - 


R HE 

r>OTM 

V EL OCT TV 
a u p H a 

no*' 

Cf.R/5 

P P ' 
THE! & 

ij v {' 4 p 

rp/.q 

f- ; T I P 
CPs VS 

V/OP 

CX9/8 

y A T 
vs no on 

•?.* i r 

r; « 

o p r 

D ra A 

r p a r 

o v o :-j 

ij ft npr 

P M f !>’ 

P v a X 


39 

11 

79.6 

9,17 0 2 

299,0 

2 0 3.5 

0 . 5979 

0.2013 

0.719? 



w K A 

* • • 

9.9* 340 

fl ,9 

0 . 0 0 3 1 2 

9.00147 

0.004470 

340,6 

t 

1 . 1 A . 5 

114, 3 

101. 3 

99,9 

113.3 

1)1.7 

“20, 1. 

22.8 

7 

114,9 

113.9 

109.4 

109. i ) 

1 1.9.7 

117.6 

-2 f '.4 

77.7 

■> 

113.0 

117.7 

102.7 

1 0 1 . 7 

1 14,7 

1 1 .3 , 0 

-15.7 

10.4 

6 

111. 3 

1 10,9 

1 04,3 

1 94.2 

ll*.l 

114.4 

-16.5 

2 0.fi 

5 

o.o 

O.Q 

0 . 0 

0.9 

0.0 

0 . 0 

0.0 

0,0 

6 

117.9 

117,5 

.105.3 

1 0 5*. 0 

ll«. 0 

117. 1 

-46.6 

30,3 

7 

117, 3 

112.5 

100.7 

59.6 

1 13.2 

100,6 

-29.7 

20.7 


39 

1 1 

79.5 

0 .120 7 

2 9 9.4 

70.3.2 

0.5972 

0.2015 

0.7175 



-5.0 

O.Ogon*? 

1 0 , 0 

0.00468 

0,00182 

0.006390 

340.3 

1 

117.5 

117.2 

10 3. 9 

10 3.1 

115.7 

114. 0 

-19.4 

22,1 

2 

115.2 

114.9 

105.? 

10 c .1 

117.9 

116,7 

-37.1 

25.4 

3 

1. 10.4 

109.9 

102.4 

1 0 l . .3 

114.1 

112.6 

-19.7 

29.7 

4 

1 1 1 . 0 

110,6 

103,9 

10 3,2 

.116.2 

114.9 

-28.6 

24.8 

5 

0.0 

0.0 

o . o 

0.0 

0.0 

0.0 

0.0 

0,0 

6 

119.7 

119,5 

1 07.1 

106,7 

119.3 

U3.5 

-46,4 

27.7 

7 

116.5 

1. 1 6 . 3 

104,9 

1 04.0 

116.6 

1 1 4 . 7 

-29.0 

26.6 


9 

13 

79.5 

0.12 0 1 

290, * 

204.1 

0.5996 

0.2006 

0.7199 



-5.0 

0.11756 

1 3 . 0 

0.00701 

0.00274 

0,003470 

340,3 

1 

110.9 

1 10,4 

104,1. 

10 3.4 

116.3 

115,4 

-17.7 

22.4 

2 

118,8 

119.7 

1 10.9 

110.7 

122.6 

122.2 

-43.9 

39.0 

3 

112. 0 

111.7 

105.1 

104,5 

117.3 

116.7 

-17.9 

25.1 

4 

117.5 

112.2 

105.1 

104,5 

117.9 

117.3 

-23.2 

24.3 

5 

0.0 

0.0 

0.0 

9.0 

°.0 

9,0 

0,0 

0.0 

6 

119.6 

1 19.5 

1 09,7 

109,5 

191,0 

121.8 

-36.4 

40.9 

7 

121 .7 

121.7 

107.2 

10 6,6 

120.0 

119,1 

-46,4 

59.7 



Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor. 


4 ^ 

<1 


RUN 

POINT 

VELOCITY 

mTVN 

RPM 

01FC*R 

MT IP 

V/OR 

V AT 



ALPHA 

CLP./ S 

theta 

cp/s 

CPO/S 

CXR/S 

VSCUMD 

NIC 

OB 

DBC 

DBA 

a c 

PNDB 

PNDBC 

P ■ 11 N 

P W A X 

39 

5 

79.3 

0.1201 

288.9 

207. » 

0.5976 

0.2013 

0.7179 



-2.5 

0.07375 

9.0 

0.00287 

0.00149 

0,001.820 

339.4 

1 

115.! 

114.9 

104.5 

10 3.9 

117.9 

117.1 

-119.8 

96.8 

2 

114.3 

H3.9 

109.2 

108.9 

120,6 

120.0 

-126.2 

113.7 

3 

113.8 

113.6 

104,9 

104.3 

118,4 

117,7 

-129.4 

102.1 

4 

112,0 

111.6 

104.1 

103.4 

116.4 

115.5 

-23.5 

16.7 

5 

0,0 

0.0 

0.0 

0.0 

0,0 

o.O 

0.0 

0.0 

6 

117.8 

117.7 

107,5 

107.0 

119.4 

118.7 

-42,0 

35.0 

7 

1 1 4 , 6 

114.3 

102,9 

101.6 

115.8 

113.9 

-20.7 

20.2 


39 

7 

79,3 

0.1201 

288.8 

202.8 

0.5971 

0.2014 

0,7173 



- 2.5 

0.10751 

11.0 

0 ,00480 

0.00210 

0.002740 

339,7 

1 

112.1 

111.8 

104.5 

103.9 

116.3 

115,2 

- 18.2 

21 .2 

2 

117.5 

117,3 

111.3 

111.1 

122.7 

121.9 

- 49,4 

38.9 

3 

112.7 

112.4 

105.9 

105.3 

117.8 

117.0 

- 23.4 

24.1 

4 

114.1 

113,9 

106.7 

5 0 6.4 

119,0 

118. 4 

- 29.7 

22.6 

5 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

UR . 0 

117.9 

109.6 

109.3 

121.4 

120.4 

- 43.2 

3 8.5 

7 

119.2 

119.1 

106. 0 

105.3 

119.1 

119. 4 

- 41.6 

44.4 


39 


79.3 

0.1197 

289.8 

202.8 

0.5953 

0.2014 

0.7152 



- 2,5 

0.11741 

12.0 

0. 00565 

0.00247 

0.003060 

340.7 

1 

111,3 

110.9 

105.8 

105.3 

117.5 

116.6 

- 23.1 

25.6 

2 

118.6 

118.5 

111.9 

111.6 

123.6 

122,8 

- 49,2 

38.9 

■j 

113,4 

113.1 

106.6 

. 106.2 

118,8 

1 1 9 . 3 

- 27.7 

22.7 

4 , 

113,9 

113.7 

107.2 

106 . o 

120,0 

119.6 

- 31.5 

24.4 

5 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

6 

118,7 

118,6 

110.4 

HO .? 

123.4 

123.0 

- 48 ,6 

43.7 

7 

121.8 

121,8 

107,7 

106.7 

129.6 

129.1 

- 52.1 

56.5 



Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor. 


-f* 

00 


R U *>< P 

dint velocity 

ALPHA 

u T Ij ' ' 
Ct-R/S 

RP« 

THETA 

CMEG*R 

c°/s 

H TIP 
CPO/S 

V/PR 

CXR/S 

ff A T 

VSCUHO 

t r 

OB nur 

PEA 

OB AC 

p\*j)B 

p (.• r;ffC. 

PM IK- 

PVAX 


39 

18 

79.6 

0.1203 

28 8 . f t 

207.7 

0.5950 

0.2024 

0.7154 



n a 

0.05856 

8.0 

0 . 0 0171 

0,00129 

- 0,001070 

340,6 

l 

1 16.7 

116,6 

104.4 

103.7 

118.5 

118,0 

- 34.0 

4 1 . 7 

? 

115.2 

114.9 

108.1 

107,9 

119.9 

1 18.4 

- 32.6 

30,0 

3 

116.0 

115.9 

104.7 

104,0 

119,4 

11«,0 

- 34.6 

29.8 

4 

113.4 

113. 1 

104.9 

104.2 

117.3 

11 6 . 6 

-2 9.0 

24, 4 

g 

0 . 0 

0.0 

o.o 

0.0 

0,0 

o 

• 

o 

0.0 

0 . 0 

6 

117,9 

117.9 

109,1 

107.7 

4 21.2 

120,6 

- 41.6 

42.5 

7 

115.7 

115.4 

1C3.7 

10 2. 4 

116.7 

115.2 

- 27,3 

26.3 


c 

19 

79,5 

0.1200 

289.R 

203.5 

0.5974 

0.2012 

0.7176 



0,0 

0.07983 

8.0 

0.00234 

0.00142 

- 0.001320 

340.6 

1 

114,9 

116.7 

107.5 

107.2 

120,8 

120,5 

- 35.6 

35.9 

2 

119.4 

119,2 

112.5 

112,4 

124.4 

124,1 

- 63.9 

41.4 

3 

116.5 

116.4 

108.4 

108.2 

121.4 

121.2 

- 33.0 

40.9 

4 

115.5 

115.4 

108.0 

107.7 

120,8 

120.5 

- 37.2 

31.9 

6 

0,0 

0 . O 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

120,3 

120,2 

111.7 

111.5 

125.0 

124,9 

- 50,2 

86.5 

7 

116.8 

116.6 

105.9 

105.2 

119.5 

117.8 

- 37.6 

31.3 


39 

29 

7° . 6 
O.o 

0.1202 

0,10598 

289. « 
10.0 

203.5 

0.00344 

0.5974 

0.00182 

0.2015 
-0. 002270 

0.7179 

340.6 

• 

1 

118.3 

118.2 

111.3 

111.1 

123,5 

123.3 

-43.5 

49.6 

2 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0 

0.0 

0,0 

3 

120.1 

120.0 

112.4 

112,3 

125,4 

125,2 

-49.3 

47.1 

4 

120.3 

120.3 

112.9 

112,8 

126.0 

125.9 

-61.7 

49.2 

5 

0.0 

0.0 

0,0 

0,0 

0.0 

0.0 

0.0 

0.0 

6 

123.9 

123.9 

116.7 

116.7 

129,7 

129,6 

-102.7 

79.3 

7 

120.5 

120.4 

111.8 

111.6 

123.7 

123,2 

-53.7 

60.3 



149 


Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor. 


PU6 

POINT 

VELOCITY 

ALPHA 

fv'TUW 

CLR/S 

Rpy 

THETA 

OM£G*R 

CP/S 

HTTP 

CPO/S 

V/DR 

CXR/S 

M A 7 
VSOUND 

MTC 

DB 

OBC 

DBA 

f)B A r 

Pf-'DP 

PNDBC 

PH IN 

PM AX 


39 

22 

79.7 

0,1203 

799,2 

203.1 

0.5956 

0.2022 

0.7160 



0.0 

0.12485 

12.0 

0.00492 

0.00249 

-0.002280 

341.0 

1 

120,9 

170.9 

115.8 

115.7 

127.7 

127.6 

-64.7 

72.8 

? 

0,0 

0.0 

0.0 

0.0 

0 , 0 

0.0 

0.0 

o.o 

3 

123.3 

123.2 

116.7 

116.7 

129.0 

129,0 

-7 7.4 

84.9 

4 

122.6 

122,6 

116.4 

116,4 

12°. 1 

129,0 

-77.4 

66.7 

5 

0.0 

0.0 

0.0 

o.o 

o 

• 

o 

0.0 

0.0 

0.0 

6 

0.0 

0.0 

O.o 

0.0 

0.0 

0.0 

0.0 

0.0 

7 

12 4.0 

124.0 

1 14.8 

114.7 

126.6 

126.3 

-70.2 

77.9 


39 

74 

79.5 

0.1199 

29 8 , B 

202.8 

0.5949 

0.2019 

0.7149 



10.0 

0.06885 

4.0 

- 0.00057 

0,00142 -f 

) . 0 1 4 1 8 o 

3 40.0 

1 

119,0 

119.9 

105.9 

105.4 

1 2 0.2 

119.8 

-3 4.0 

37.7 

2 

115.3 

115.0 

105.7 

105.1 

H 9 . Q 

11 a . 2 

- 24.6 

36.2 

3 

118.3 

119.2 

1 06.0 

195,5 

1 1 9 , 9 

1 19,5 

- 33.0 

43.6 

4 

114.5 

1 1 4 . 3 

104.0 

10 3.3 

117.9 

117.2 

- 27.4 

28.8 

5 

0,0 

0 . 0 

0.0 

0.0 

o.o 

o.O 

0.0 

0,0 

$ 

121.3 

121,2 

107,9 

107.5 

121.9 

121,4 

- 41.8 

47.6 

7 

121.0 

120.9 

102.5 

100.8 

114.9 

111.6 

- 33,4 

38.9 


39 

26 

79.4 

0 , 1 19 g 

290,0 

203.6 

0.5972 

0.2009 

0.7172 



10.0 

0.11314 

8.0 

-0.00044 

0.00179 -<; 

i. 022970 

341,0 

1 

121.2 

121.1 

10 8.2 

1 08.0 

17 2.2 

122.0 

-35.3 

47.8 

2 

119.9 

1. 19.8 

109.4 

109.1 

1 23, n 

122.9 

-53.6 

61.5 

3 

120.2 

120.2 

108.3 

108.1 

122.7 

122.5 

-41.2 

45.7 

4 

117.0 

116,9 

10 6.9 

106,5 

126.4 

120,1 

-27.6 

33.7 

6 

0.0 

0,0 

o.o 

n n 

v a •' 

0 . 0 

0.0 

o.o 

0,0 

6 

124.5 

124.5 

112.0 

111.8 

126.3 

126.2 

-60.9 

60.2 

7 

12 2.3 

122.3 

10 4.9 

104.0 

U7.7 

116. 0 

O 

* 

i 

6 3.4 



Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor. 


O 


H j 

DOT « 5 T 

V F L 0 C T T Y 

N T U 

R P M 

py 

R TIP 

V/OR 

NAT 



M: P\ih 

CLR/S 

THRT A 

CP/S 

CPO/S 

CXP/R 

V SOUND 

TC 

M 8 

npc 

D >- A 

D » A C 

Pf-’DB 

PRHBC 

F^I« 

p w A X 


4 0 

1 1 

119,9 

0.1790 

297.4 

20 5.3 

0.5987 

0.3 009 

0.7789 



- 10.0 

0 . 0 69 4 0 

12.0 

0,00633 

0.00214 

0,011940 

347.9 

1 

113.0 

1 1 0 . 6 

106.7 

1 0 3 . 0 

115.7 

109.7 

- 27 .® 

29.0 

2 

i 1 8 . 6 

H 7 . 7 

110,3 

1 07 .* 

127.3 

116.3 

- 44,0 

41.4 

3 

1 14 .S 

112.9 

107 .° 

10 5. 3 

t 1 9 . 8 

111.7 

- 31.4 

27.0 

4 

112 .® 

110,7 

10 5 ,® 

101,0 

119,0 

109,7 

— 26.4 

23,7 

5 

o.o 

0.0 

O.o 

0,0 

0,0 

0.0 

0.0 

0,0 

6 

1 i 9 . S 

11 °. 1 

110.1 

107.4 

122.2 

116.5 

- 43.6 

81,5 

7 

120.5 

1 . 50,1 

106,3 

100.7 

11 ®. 5 

104,0 

- 38.4 

42 . e 


4 0 

12 

1 2 0 . 0 
- 1 0 . 0 

0, 1799 
0.08871 

295.4 
1 . 4 , 0 

2 07,4 
0.00846 

0.6043 

0,00275 

0.2981 
0.01 591.0 

0.7844 

343.3 

1 

116.3 

115.3 

107.7 

1 0 4,6 

120.2 

11 - 3.7 

- 31 ,® 

36.9 

2 

127.1 

121 .7 

110.7 

108,5 

122 .° 

117,7 

- 58,4 

4«.7 

3 

115.9 

114,6 

107,9 

105.1 

170.5 

113,4 

- 30.3 

41.5 

4 

113.2 

1 1 1 . 1 

106.7 

107,6 

119.3 

110,6 

- 31.2 

28.6 

5 

0.0 

0.0 

o.o 

0.0 

0.0 

0.9 

0.0 

0.0 

6 

123.5 

12 3.2 

110,9 

10 9,9 

123.6 

119,5 

- 56.5 

56,6 

7 

125,0 

1 74.9 

107.1 

101.7 

120,1 

110.5 

- 68.8 

64.9 


4 0 

13 

12 0,0 
- 10,0 

0,1797 
0 .09342 

794.0 

15.0 

206.4 

0,00931 

0,6008 

0,00327 

0.2995 

0,017780 

0,7908 

343.6 

1 

1 19.3 

110.9 

107,6 

10 4.3 

120.3 

113,4 

- 31.5 

34.7 

2 

1 23.9 

123.5 

111.4 

109.5 

124.5 

120.9 

- 66,0 

62.7 

3 

118.3 

1 . 19.2 

109.1 

107.0 

121.6 

117,1 

- 37.3 

37.0 

4 

115.5 

1 14.2 

107.4 

10 3,7 

120.1 

112.9 

- 26.5 

28,9 

5 

0.0 

O.C 

0,0 

0.0 

0.0 

0,0 

0.0 

0.0 

6 

125.7 

125.6 

111,9 

1 1 0 . 1 

125.3 

122,9 

-. 66.9 

86.0 

7 

126,9 

126.8 

1 . 06,2 

99.5 

119.1 

106,5 

- 74.9 

78.5 



Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor. 




PUN 

POINT 

VELOCITY 

ALPHA 

MTUN 

CLR/5 

PPM 

THETA 

0ME0*R 

CP/s 

MT1P 
CP 0/S 

V/OR 

CXP/S 

MAT 

VSOUND 

MIC 

DB 

D«C 

DBA 

DB AC 

PN08 

PND8C 

PM IN 

PMAX 


40 

5 

119.4 

0,1799 

292.2 

205.2 

0.6011 

0.2997 

0.7813 



1 

m 

• 

o 

0.07167 

10.0 

0.00416 

0.00192 

0,005340 

341.3 

1 

114.4 

112.7 

107.1 

103.9 

119,7 

111.6 

-24.0 

29.0 

2 

115.5- 

113.3 

110.0 

107.7 

121.9 

116.1 

-43.4 

29.2 

3 

115.6 

114.5 

109.5 

106.2 

120.4 

113.3 

-31.1 

29.7 

4 

113.6 

111.5 

106.9 

10 3.0 

120.0 

112,3 

-25,0 

29.6 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

6 

UP. 5 

117.6 

110.4 

109.2 

122.5 

116,2 

-33.4 

37.1 

7 

116.6 

115.5 

105.8 

98.1 

118,4 

102.8 

-41.9 

33.7 


40 

6 

119.3 

0.1795 

292.0 

205.0 

0.6001 

0.2996 

0.7799 



-5.0 

0.09101 

12.0 

0.00571 

0,00245 

0.007430 

341.7 

1 

114.3 

112.5 

107.3 

104.1 

119.6 

111.9 

-25.9 

24.3 

2 

117.6 

116.4 

112.0 

110.6 

123.4 

117.4 

-43.4 

38,5 

3 

115.5 

114.3 

108.4 

106.2 

120,0 

113.3 

-37.5 

26.7 

4 

113.2 

111.2 

106.9 

103.6 

119.2 

110.6 

-25.5 

27.1 

5 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0,0 

0.0 

6 

119.6 

117.6 

110.5 

10 9.2 

122,6 

116,3 

-36,2 

49.4 

7 

121.9 

121,6 

106.4 

100.8 

118.9 

107,0 

-55.3 

52.9 


40 

9 

119.8 

0.1802 

292.4 

205.3 

0.6004 

0.3005 

0.7808 



-5.0 

0.10739 

14.0 

0.00809 

0.00367 

0.009880 

342,0 

1 

118.7 

119.1 

108.9 

106,7 

122,4 

119.4 

-56.1 

38.6 

2 

122,7 

122.3 

U2. 5 

111.2 

124,7 

122.5 

-62.9 

55.1 

3 

119,6 

119.1 

109.9 

108.2 

17 3.2 

120.8 

-53.0 

49.9 

4 

116.2 

115.1 

108,7 

106,3 

122.2 

119.4 

-34.5 

35,9 

5 

0,0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

6 

125.2 

124.9 

112.6 

111.3 

125.9 

124,1 

-98,5 

73.4 

7 

127.9 

127.9 

109.2 

106,5 

122.6 

119.3 

-93.3 

99.2 



Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor 


L/1 


RH'J 

PGI&T 

VPLOcm 

At., PR a 

CLP./ S 

RPM 

thft a 

CP/S . 

M TIP 
CPG/S 

V/GR 

CXR/S 

MAT 

VSOUPC 

UC 

0R 

DR C 

ORA 

DfiAC 

P V DB 

PNOBC 

P *' I M 

PM AX 


42 

7 

120.4 

0.18?1 

292.2 

205.2 

0,6034 

0,302? 

0.7959 



-2.5 

0.07023 

9.5 

0.00391 

0.00201 

0.004290 

340,0 

1 

114.0 

111.9 

107.8 

104,8 

11*5. 8 

112.0 

-26.0 

27.3 

2 

116.3 

114,5 

110.1 

107.7 

122.1 

116,9 

-29.6 

37.2 

3 

UR.? 

113,6 

108.3 

105.7 

12 0.4 

113,7 

-26.2 

29.7 

4 

113.4 

1 1 0 . 9 

107.1 

10 3. 3 

120.0 

112,3 

-25.4 

22.7. 

5 

0.0 

0.0 

o.o 

0.0 

0.0 

0,0 

0,0 

0.0 

f 

119.5 

118.7 

U0.9 

10 8.8 

123.3 

118.7 

-44.Q 

54.5 

7 

119.2 

117.3 

108.1 

104.4 

110.9 

109,8 

-41.9 

4 3.1 


42 

6 

120.2 

0,1918 

292.9 

205.6 

0.6047 

0.3011 

0.7869 



-2,5 

0.08486 

9.5 

0. 00335 

0.00194 

0.001720 

340.0 

1 

115.7 

114.4 

. 108.8 

106,5 

121 .3 

117.5 

-35.4 

32.1 

2 

116.9 

115.4 

111.5 

109.9 

123.3 

120.1 

-53 . 7 

42.4 

3 

116.7 

115.6 

109,1 

107,0 

121.9 

119.3 

-36.0 

37.7 

4 

114.5 

112.6 

107,9 

104.9 

120.9 

116,9 

-3 3,5 

29,7 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

6 

119.3 

117.2 

111.2 

109.5 

123.5 

120.4 

-46. 3 

44.4 

7 

116. 1 

114.5 

108.4 

104.7 

120.7 

115.5 

-37.6 

35,9 


42 

10 

120,1 

-2.5 

0.1815 
0. 10030 

29 3.2 
11.5 

205.9 

0.00492 

0.6049 

0.00253 

0.3004 

0.003790 

0.7966 

340.4 

1 

U5. 1 

113.6 

109,6 

107,9 

121.4 

117.8 

-31.8 

30.3 

2 

119,7 

119.0 

113.2 

1 12,1 

125.5 

122.7 

-83.7 

80.5 

3 

115,7 

114,4 

110,7 

109.4 

122,3 

119.7 

-42.3 

32.6 

4 

115.2 

113.6 

110,0 

108.4 

122,3 

119.6 

-37.6 

40.0 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

6 

120.7 

120,1 

113. 1 

1 1 1 . 9 

124,9 

121.9 

-60,5 

74.0 

7 

119.8 

119,2 

108.4 

104.5 

120,7 

114.8 

-43.9 

54.7 



Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor 


U> 


RUN 

POINT 

VELOCITY 

ALPHA 

MTU 

CLR/8 

RPM 

THETA 

oufctr 

CP/S 

MTIP 

CPO/S 

V/OR 

CXR/S 

VAT 
V SOUND 

NIC 

OB 

DBC 

DP A 

DB AC 

pyoB 

P N DBC 

P*IW 

pV AX 


40 

IB 

120.4 

0.0 

0.1798 

0,07640 

29 3.6 
9.0 

206,2 

0,00218 

0.5989 

. 0.00173 

0.3007 

- 0,000910 

0.7790 

344.2 

1 

117.7 

11 6 . <5 

109.5 

107.6 

122.4 

119.7 

- 41.9 

4 4.3 

2 

119.1 

118.3 

112.1 

110,9 

125.0 

122.3 

- 55.7 

68.1 

1 

118.1 

117.3 

109.8 

109,0 

122.7 

1 19,8 

- 48.3 

46.8 

4 

1 1 B . 6 

115.5 

10 9.1 

107,0 

122.1 

118.9 

- 31,1 

35.7 

5 

0.0 

0.0 

o.o 

O.o 

0.0 

0.0 

0.0 

0.0 

A 

119.4 

1 18,6 

112.2 

110,9 

12 4.4 

121,4 

- 77.1 

56.0 

7 

117.5 

116.3 

109.5 

105,6 

121.4 

116,4 

- 35,8 

35.3 


40 

1 Q 

120.3 

0.1798 

295.0 

207.2 

0.6018 

0.2992 

0.7918 



0.0 

0.09507 

10.0 

0,00304 

0.00209 

- 0.000620 

344.2 

1 

119.5 

117.9 

111 . 3 

310.2 

124.5 

122,2 

- 40.0 

46,5 

2 

120.8 

120.2 

1 13.7 

112,8 

126.4 

12^.2 

- 57.9 

47.9 

3 

1 18.4 

1 17,8 

111.3 

! 1 0 . 1 

12 4,0 

121.5 

- 52.2 

46.4 

4 

116,7 

1 1 5 . 6 

110.2 

10 3.7 

122.6 

1 19.7 

- 42,3 

35.6 

5 

0 . 0 

0.0 

0.0 

0.0 

0.0 

0 . o 

0.0 

0,0 

6 

120.9 

120.4 

U 4 . 9 

114. 1 

127.2 

126.2 

- 52.5 

60.2 

7 

117. 4 

116.2 

109.9 

107.6 

122.0 

117.6 

— 40,6 

50 . 6 


40 

20 

120.7 

0,0 

0.1803 

0.11427 

295,4 
1 2 , 0 

2 0 7.4 
0,00465 

0.6026 
0. 00299 

0.2997 
0 .000090 

0.7832 

344.2 

1 

120,6 

120.2 

114.1 

113.5 

126.2 

1 ? 4 . 2 

- 58.1 

57.6 

2 

121.1 

124.1 

116,3 

115.8 

129.2 

127.5 

- 93.0 

108,1 

3 

121,7 

121.4 

1 1 4 . 5 

1 t 3 . 9 

127.4 

125.8 

- 79.3 

70,4 

4 

121.1 

12 0. 8 

1 3 4 , 3 

1 1 3 . 8 

127.4 

126,1 

- 52.8 

64.0 

c 

0.9 

0,0 

0.0 

0 . 9 

0.0 

o.o 

0 . 0 

0.0 

6 

125.0 

124.8 

116 .? 

1 1 5 . 7 

129.4 

128.3 

- 117.9 

79.6 

7 

0 . 0 

9,9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor. 




RHN 

pnt'iT 

VELOCITY 
ALP H 4 

••Tj.T 

C1R/S 

PPM 

T 8 ? T A 

CP/S 

MTIP 

CPO/S 

V/DR 

CXR/S 

A T 

VSQUfcn 

yjc 

D 9 


D 8 A 

8 p a r 

F :,! D a 

Pf’HBC 

P M I W 

p y A X 


41 

3 « 

150.9 

- 10. 0 

0.2259 

0.07196 

29 3,4 
1 4 . n 

206,0 
0 .00952 

0,5996 

0.00342 

0.3773 

0,012150 

0.8259 
34 3.6 

1 

12 4.3 

f 7 3 . 8 

112.9 

109.6 

126.3 

121,3 

- 72.9 

59.9 

2 

1 . 25.2 

124.6 

112.9 

106.2 

126,1 

115.0 

-9 3,1 

79.0 

3 

17 4.8 

124.1 

113.5 

110,9 

126.4 

120.4 

- 75.1 

66.6 

4 

120.4 

119,0 

111,2 

105.0 

12 4.5 

115.2 

- 70.2 

59.9 

s ; 

0.0 

0.9 

0,0 

0.0 

0.0 

0,0 

o.O 

0.0 

6 

1 . 29,4 

129.2 

115.3 

112.4 

129.9 

124,1 

- 111.5 

164.9 

7 

129.7 

129.5 

110.5 

100.2 

124.1 

109.7 

- 111.5 

9 8.4 


41 

12 

150,4 

- 5.0 

0.2255 

0.06204 

292,9 

10.0 

206.6 

0.00443 

0.5995 

0.00256 

0.3767 

0,003970 

0.8253 

343,0 

1 

121.9 

17 0,7 

112.6 

109.0 

125.9 

120.7 

- 72.6 

66.3 

2 

122.9 

121.6 

13 4.9 

112.1 

126.9 

121.2 

- 70.8 

93.2 

3 

1 22,6 

121.7 

113.8 

111 . 4 

126.7 

122,4 

- 52.3 

77.0 

4 

119,9 

118,3 

1 1 1 . 6 

106.7 

124,6 

117.3 

- 59,4 

62.9 

5 

0,0 

0.0 

0,9 

0.0 

0.0 

0.0 

0,0 

0,0 

6 

129,0 

127 .6 

115.8 

113.5 

129,4 

124. 9 

- 95.2 

100.4 

7 

126.1 

125,8 

110.6 

9 8,0 

123,7 

105,9 

- 79.0 

75.8 


41 

13 

150,6 

0.2259 

292,4 

205,3 

0.5987 

0,3777 

0.8248 



- 5.0 

0,08014 

.1 2 . 0 

0.00610 

0.00318 

0.006050 

343,0 

1 

122.2 

121.3 

112.3 

108,5 

125.7 

120 . e 

- 79.3 

68.6 

2 

1.2 3.9 

122.8 

114,5 

111.2 

126.8 

120,7 

- 74.9 

, 70.9 

3 

1 . 23.0 

122.2 

113.9 

111.5 

126.6 

122.3 

- 94.1 

68,6 

4 

120.2 

119.6 

112.1 

107 . R 

125,2 

119.4 

- 60,5 

54.8 

5 

0.0 

0,0 

0.0 

0,0 

0.0 

0,0 

0.0 

0,0 

6 

129.6 

128.3 

115. 7 

3 13.2 

129.7 

125,4 

- 82,0 

135.4 

7 

129.3 

129,1 

110.9 

101.2 

12 3.3 

109.7 

- 78,2 

79,5 



Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor. 


t-h 


RUN 

POINT 

VELOCITY 

ALPHA 

NTUN 

CLR/S 

RPM 

THETA 

OMEG*R 

CP/S 

MTIP 

CPO/S 

V/OR 

CXR/S 

MAT 

VSOUND 

NIC 

DB 

D8C 

DBA 

DB AC 

pndb 

PNDBC 

PM IN 

PM AX 


4 J 

14 

150.7 

0 , 225 * 

294,4 

206.7 

0.6022 

0.3754 

0.8283 



- 5.0 

0.08775 

13.0 

0.00706 

0.00362 

0.007130 

343,3 

1 

123.0 

122.2 

113.2 

110,1 

126.8 

122,5 

- 119.8 

96.8 

2 

125.1 

124.5 

115.5 

112.9 

127.8 

122.0 

- 125.9 

114,6 

3 

123.4 

122.8 

114.3 

112.1 

127.1 

123,7 

- 129.4 

102.1 

4 

119.9 

118.2 

112.0 

107.6 

124,9 

119.0 

- 63.3 

46.9 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

6 

129.2 

129.9 

116.4 

114.4 

1 30.2 

127.8 

- 109,2 

135.4 

7 

127.9 

127.7 

111.2 

102.8 

123.6 

110,6 

- 78.2 

78.5 


41 

15 

150.7 

0.2259 

295.0 

207.2 

0,6034 

0.3749 

0.8296 



- 5.0 

0.09456 

14,0 

0.00842 

0.00437 

0.008430 

343.3 

1 

123.9 

123.1 

113.2 

110,2 

126.3 

121.7 

- 63.6 

60,4 

2 

126.9 

126,4 

114.5 

111.0 

127.6 

121,7 

- 94.0 

109.5 

3 

124.3 

123.8 

114.8 

112.9 

127,6 

124,3 

- 80.9 

71 .0 

4 

120,4 

118.9 

112.5 

109.7 

125.5 

119.7 

- 69.2 

42,9 

5 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0 

0.0 

0,0 

6 

131.3 

131 ,1 

117.3 

115.6 

131.3 

129.7 

- 144,9 

213.1 

7 

130.3 

130.1 

112.0 

3 05,7 

124.9 

115,7 

- 134,8 

112.1 


45 

8 

156.5 

0.2322 

292.2 

205.2 

0,5918 

0.3929 

0.8243 



- 2.6 

0,08696 

12.5 

0.00631 

0.00348 

0.005380 

346.7 

1 

125.9 

125.3 

114,6 

112.7 

127.5 

123.4 

- 121.7 

96.7 

2 

125,8 

125.1 

117.2 

115,3 

128.9 

124.3 

— 84,4 

150.6 

3 

125.6 

125,1 

114.6 

112,1 

127.2 

122.7 

- 126.3 

79.5 

A 

121,3 

119.8 

112.4 

107.1 

1 25.4 

118.3 

- 61,9 

60.5 

5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

129,4 

129.0 

116.5 

114,2 

130.2 

125.9 

- 111.4 

159.0 

7 

129,5 

129.3 

111.5 

100.9 

124.2 

108,6 

- 116.1 

96,7 



Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor 


RUN 

POINT 

VELOCITY 

ALPHA. 

Vj th m 

CLP/S 

RDM 

1 HPTfl 

0 M E C ♦ P 
CD/S 

MTIP 

CPO/S 

V/OR 

CXR/S 

MAT 
V SOUND 

W T C 

OB 

CPC 

DBA 

CP AC 

PC os 

PNDBC 

PH IN 

PH AX 


4fi 

12 

16 3.7 
-10.0 

0.2446 

0.07321 

310.7 

14.0 

224.5 

O.CC895 

0.0521 

0,00400 

0.3756 

0.011750 

0.8970 

344,3 

1 

129.9 

1 2». 6 

116.3 

114.0 

131 .6 

129. 8 

-421,0 

340,1 

2 

127.3 

126.7 

115.0 

1 08,0 

128.8 

119.7 

-352.5 

319.9 

31 

126.6 

126.1 

116.5 

1 1 4 , 5 

130.7 

128.7 

-MO. 3 

326.7 

4 

125.2 

12 4.5 

114.5 

111.0 

128.8 

125.0 

-85 . 5 

96.4 

5 

1 3 2 . S 

13 2.7 

118.7 

117.5 

132.5 

130.6 

-261,7 

170,3 

6 

1 30.4 

no. i. 

116.4 

113.1 

130,8 

126.5 

-151.2 

172.5 

7 

128.0 

127.5 

112.5 

104.6 

126.3 

116.9 

-97.6 

115.5 


46 

13 

16 3,9 

0.2446 

320.3 

224.9 

0.6527 

0.3753 

0.8977 



-10,0 

0,09205 

15,0 

0,01037 

0,00464 

0.013470 

344.6 

1 

129.6 

129.3 

117.3 

115.6 

131.° 

130.5 

-421 .0 

34 n. l 

2 

127.7 

127.1 

115.5 

110.2 

129,3 

121,2 

-355.4 

319.9 

3 

126,5 

125.9 

116. * 

114.9 

130,8 

129.0 

-410.3 

3 23.1 

4 

126.5 

126.0 

114.7 

111.2 

129.9 

125,3 

-127.7 

89,9 

5 

13 3.1 

13 3,0 

118.9 

117.7 

13 2.3 

130.6 

-262.1 

192.9 

6 

130.9 

130.6 

116.9 

114.1 

131.3 

127.4 

-154.1 

153.1 

7 

129.6 

128.2 

113.5 

107.4 

127.3 

U9.7 

-104.9 

105.9 


46 

5 

162.6 

-5.0 

0,2447 

0.07030 

317,9 
1 1 . 0 

223,2 

0.00556 

0.6533 

0.00334 

0.3751 

0,004610 

0.8983 

341.7 

1 

129.9 

129.6 

116.7 

115, 0 

130.6 

128.2 

-147.7 

178.8 

2 

126,9 

126.2 

118.5 

116.8 

t 30.2 

126.6 

-169,4 

164.8 

3 

126.6 

126.1 

116,5 

114.7 

129,7 

127.2 

-106.6 

147.3 

4 

125.9 

125.1 

116.0 

113.9 

129.6 

127,1 

-101,5 

113.5 

5 

132.0 

131.8 

120.8 

120.2 

134,0 

132.5 

-222,7 

180,5 

6 

131.0 

130.7 

119.2 

117.9 

132.6 

1 29.7 

-141.0 

193.1 

7 

126.4 

125.7 

113.9 

108.7 

127,2 

120,2 

-83.7 

80.4 



Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor. 


M 

Ux 

<1 


r u n 

POINT 

VELOCITY 

ALPHA 

M T < ' 0 

CLP/S 

Rpp 

THETA 

0 • - ■ E C * 8 

CP/S 

6 TIP 
CPC/S 

V/CR 

CXR/S 

MAT 

V SOUND 

MIC 

D9 

OBC 

00 A 

ns AC 

P*"DB 

PfiORC 

P - I M 

P W AX 


46 

7 

1 6 ? . 9 

- 5.0 

0.2446 

0.06697 

318.5 

13.0 

7 2 3.7 
0.00769 

0.6527 

0.00434 

0.3753 

0.006930 

0.8976 

342.7 

1 

1 20. 3 

120.0 

116.9 

115,1 

130.6 

128.7 

- 137.8 

188.2 

2 

127.7 

127.1 

us . 3 

1 16.5 

1 30.4 

1 26 . 5 

- 116,8 

123,9 

3 ' 

12 5.6 

125.2 

116.4 

114.5 

129.5 

126.9 

- 123.0 

111.8 

4 

126.3 

125 .P 

115.6 

113. 1 

129.3 

126.7 

- 100.1 

101.7 

5 

13 2. 4 

132.3 

120.4 

119.6 

133.4 

13 2.0 

- 269.5 

172,1 

6 

130.3 

130.1 

118.8 

117.3 

13 2.6 

I 28.6 

- 144,9 

160.1 

7 

127 .R 

127.3 

114,4 

109 .P 

127.9 

122.5 

- 133.0 

9 3.5 

46 

1 9 

16 4.6 
0.0 

0.2447 

0.05304 

320,1 

7,0 

224.8 

0.00225 

0.6489 

0.00250 

0.3771 

- 0.001380 

0.8949 

345,9 


1 

128.3 

129.0 

118.1 

116.0 

132.6 

131.4 

- 4-2 J ,0 

340.1 

2 

1 . 25.9 

1 24.9 

117.3 

114.5 

130.4 

125.3 

- 352.5 

319.9 

3 

126.7 

126.2 

117.9 

1 16.5 

13 1.5 

130.1 

- 410.3 

326.3 

4 

12 5.8 

125.1 

116.6 

114.7 

5 30.2 

127.5 

- 82.7 

110.0 

5 

1 31.0 

130.8 

121.6 

121.0 

13 4.5 

132,8 

- 176.3 

272.6 

6 

129.9 

129.4 

118.3 

1 1 6 . A 

13 2. 1 

129.0 

- 137.6 

126.2 

7 

126.1 

125.3 

114.4 

110.0 

127,4 

1 . 21.-4 

- 101.4 

108,7 


46 

20 

164.9 

0.7449 

321.7 

2 2 c . 9 

0.6525 

0.3757 

0.8977 



0.0 

0.0721 7 

9 . r . 

0.00319 

0.00792 -1 

). 000390 

346.2 

1 

128,9 

12 9.5 

117.5 

C - 

• 

KL 

■*-( 

<1-1? 

131.1 

129.1 

- 108.2 

183.6 

2 

125.5 

124.5 

116.1 

117.5 

128.5 

1 22.5 

- 93.6 

130.6 

3 

126.6 

126.1 

116.4 

114.3 

1 2 9 . 4 

126.1 

- 93.8 

136.6 

4 

125.8 

125,2 

116,1 

113.0 

130.0 

127.3 

- 95,8 

107.6 

5 

131.8 

131.6 

121.5 

120.0 

1 3 4 , 4 

137.8 

- 329 . ft 

192 .° 

ft 

13 *. 1 

12 9.7 

118.3 

1 16 , ft . 

137.3 

129.0 

- 157 .Q 

13 7.6 

7 

126.8 

176,2 

114.9 

111.3 

129.3 

127,9 

- 98.4 

119.4 



APPENDIX D 


PLOTS OF 1/3-OCTAVE SPECTRA 


This appendix provides 1/3-octave plots for microphpone 3, which was 
located three rotor radii in front of the rotor, and for microphone 2, un- 
der the rotor. Each 1/3-octave plot shows three curves: an uncorrected raw- 
data spectrum, a background-noise spectrum, and a data spectrum corrected for 
the background noise. By displaying both raw data and data corrected for 
background noise, the extent to which the background noise contaminates the 
data can be observed. Table 6, which lists the order in which the data are 
presented, is repeated here for convenience. Symbols used in the plots are defined 


below. 


Symbol 

Quantity 

Clr/ct 

rotor-lift coefficient, 

DBAC 

dBA with background noise subtracted 

DBAU 

raw dBA value 

DBC 

dB with background noise subtracted 

DBU 

raw dB value 

Mat 

advancing-tip Mach number 

MAXAMP 

maximum acoustic pressure, N/m 2 

MIC 

microphone number 

MENAMP 

minimum acoustic pressure, N/m 2 

Mt»p 

rotational tip Mach number 

PNDBC 

PNdB with background noise subtracted 

PNDBU 

raw PNdB 

PT 

test-point number 

RUN 

test-run number 

V 

wind-tunnel velocity, knots 

a 

angle of shaft from vertical, positive aft, deg 


advance ratio 


158 



TABLE 6.-KEY TO 1/3-OCTAVE SPECTRA IN APPENDIX D 


Operating condition 


Tip planform, page numbers 


1 * 

Mftp 

Mat 

V 

Swept-tapered 

Swept 

Tapered 

Rectangular 

0.200 

0.550 

0.660 

73 


__ 



— 

.075 

.595 

.640 

30 

— . 

— 

-- 

— 

.150 

.595 

.685 

60 

— . 

— 

— 

— 

.200 

.600 

.720 

80 

160 

202 

230 

260 

.250 

.600 

.750 

100 

— 

— 

— 

— 

.300 

.600 

.780 

120 

170 

206 

238 

268 

.375 

.600 

.825 

150 

178 

214 

246 

274 

.400 

.600 

*.840 

160 

— 

— 

— 

— 

.250 

.650 

.815 

107 

— 

— 

— 

-- 

.375 

.650 

.895 

164 

186 

220 

— 

278 

.375 

.685 

.940 

170 

192 

226 

252 


.250 

.700 

.875 

115 

— 

— 

— 

— 

.375 

.700 

.965 

175 

198 

— 

256 

— 






1/3 OCTAVE SPECTRA 

DBU - 120.7 

DBflU - 

106.2 

DBC 

120.7 

DBAC = 

105.7 

MflXAMP - 

49. N/H 2 

PNDBU - 

119.7 

MINAMP = 

-44. N/M 2 

PNDBC - 

118.5 


SWEPT TAPERED TIP 


V = 81 kt 

M tip — .^}96 


1CP 

= .716 


7/14/83 

09:32:31 

ClR/ct = 
pi, = .202 


° - UNCORRECTED 
A - CORRECTED 
+ - BACKGROUND 



40 80 160 315 630 1250 2500 5000 

FREQUENCY (HZ) 

Figure Dl(b). One-TMrd Octave Specta for The Swept Tapered Tip Rotor. 


5000 


1 r~ 

10000 



DECIBELS 


TEST 502 
RUN 10 
PT 20 
MIC 2 


1/3 OCTAVE SPECTRA 

OBU - 113.6 

DBC - 113.2 

MFIXRMP - 24. N/M 3 

MINRMP - -35. N/M 3 


DBfiU - 110.1 SWEPT TAPERED TIP 

DBRC - 109.9 

PNDBU - 120.6 V = 79 kt a = — 2.5 s 

PNDBC - 1L9.3 M«p= .599 M ot = .720 


7/14/83 

09:32:55 

Clr/o= 

H = .201 



0 - UNCORRECTED 
A - CORRECTED 
+ - BACKGROUND 



FREQUENCY (HZ) 

Figure Dl(c). One-Third Octave Specta for The Sv?ept Tapered Tip Rotor. 


DECIBELS 


TEST 

502 

1/3 OCTAVE SPECTRA 

DBU - 110.9 

DBRU - 

103.8 

SWEPT TA 

RUN 

10 

DBC 

110.4 

DBflC - 

103.1 


PT 

20 

MBXRMP - 

19. N/M 3 

PNDBU - 

115.0 

V = 79 kt 

MIC 

3 

MINRMP - 

-19. N/M 3 

PNDBC - 

113.7 

.599 


a = —2.^ 
Mat — - -720 


7/14/83 

09:33:07 


Clr/<t= 

fi = .201 


0 - UNCORRECTED 
A - CORRECTED 
+ - BRCKGROUND 


5000 


i i i l i l i l 1 

3 40 80 160 315 630 1250 2500 500 
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Figure Dl(d). One-TMrd Octave Specta for Tlie Swept Tapered Tip Rotor. 
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Figure Dl(f). One-Third Octave Specta for The Swept Tapered Tip Rotor. 


5000 


10000 




DECIBELS 




Tapered Tip Rotor. 








DECIBELS 




1/3 OCTAVE SPECTRA 




7/14/83 

HQ • 44 • 

TEST 

502 

DBU 

120.2 

DBAU - 

106.5 

SWEPT TAPERED TIP 

uy *it • 2 io 

RUN 

11 

DBC 

120.1 

OBflC - 

106.0 



PT 

8 

MfiXflMP - 

44. N/M 2 

PNDBU - 

119.0 

V = 80 kt a = — 7.S 3 

C lr/o= -13 

NIC 

3 

MINAMP - 

-43. N/M 3 

PNDBC -■ 

118.3 

M tip= -599 Mat= .719 

H = .200 



UNCORRECTED 

CORRECTED 

BACKGROUND 


10 20 40 80 160 315 630 1250 2500 5000 10000 


FREQUENCY (HZ) 
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Figure Dl(j). One-Third Octave Specta for The Swept Tapered Tip Rotor 
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Figure Dl(k). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(l). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(n). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(o). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(p). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(q). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(r). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(u). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(x). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(aa). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(bb). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Di(dd). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Di(ff). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Di(gg). One-Third Octave Speeta for The Swept Tapered Tip Rotor. 
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Figure Di(hh). One-Third Octave Specta for The Swept Tapered Tip Rotor, 
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Figure Dl(ii). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Di(jj). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Di(ii). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Di(oo). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure Dl(pp). One-Third Octave Specta for The Swept Tapered Tip Rotor. 
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Figure D2(d). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(f). Oue-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(g). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(h). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(j). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(k). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(l). One-Third Octave Specta for The Swept Tip Rotor. 




1/3 OCTAVE SPECTRA 

OBU - 122.4 

OBRU - 

114.2 

SWEPT TIP 


7/14/83 

09:15:31 

DBC - 121.0 

DBRC - 

110.6 




MFIXAMP - 109. N/M 2 

PNDBU - 

126.8 

V = 151 kt 

a — —5.0° 

C LRja= -08 

MINRMP - -120. N/M 2 

PNOBC - 

120.3 

M t ip= .604 

Mot= -829 

M = .374 


0 - UNCORRECTED 
A - CORRECTED 
+ - BRCKGROUND 


'I I “ l I I I I 

40 80 160 315 630 1250 2500 5000 

FREQUENCY (HZ) 

Figure D2(m). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(p). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(s). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(t). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(x). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(y). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(z). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D2(aa). Oue-TMrd Octave Specta for The Swept Tip Rotor. 
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Figure D2(bb). One-Third Octave Specta for The Swept Tip Rotor. 
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Figure D3(a). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(c). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(d). One-TMrd Octave Specta for The Tapered Tip Rotor. 
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Figure D3(e). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(f). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(g). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(h). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(i). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(j). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(l). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(m). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(n). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(o). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(p). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(q). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(r). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(t). One-Third Octaye Specta for The Tapered Tip Rotor. 
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Figure D3(u). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(w). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(x). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D3(bb). One-Third Octave Specta for The Tapered Tip Rotor. 
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Figure D4(a). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(b). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(c). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(d). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(e). One-TMrd Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(f). One- Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(g). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(li). One-Tliird Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(i). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(j). One- Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(l). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(o). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(p). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(q). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(r). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(s). One- Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(v). One-Third Octave Specta for The Rectangular Tip Rotor. 
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Figure D4(w). One-Third Octave Specta for The Rectangular Tip Rotor. 
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APPENDIX E 


TIME HISTORIES 


This appendix provides representative pressure time- histories for two microphones, 
microphone 2, under the rotor, and microphone 3, located three radii in front 
of the rotor. The time-histories show a raw waveform for each data point 
and a waveform from 50 synchronous signals for some of the data. Only 
some averaged data are shown due to data- acquisition or data-reduction problems. 
Table 7, which lists the order in which the data are presented, is repeated 
here for convenience. The symbols used in the time-histories are defined below. 


Symbol Quantity 


C LR/a 

MICROPHONE 

M.tip 

PT 

RUN 

V 

a 


rotor-lift coefficient, 

pS(QRy 

advancing-tip Mach number 

microphone number 

rotational tip Mach number 

test-point number 

test-run number 

wind-tunnel velocity, knots 

angle of shaft from vertical, positive aft, deg 

advance ratio 


284 



TABLE 7. -KEY TO TIME-HISTORIES IN APPENDIX E 


Operating condition Tip planform, page numbers 


n 


Mai 

Y 

Swept-tapered 

Swept 

Tapered 

Rectangular 

0.200 

0.550 

0.660 

73 

— 

— 

__ 



.075 

.595 

.640 

30 

— 

| 

— 

— 

.150 

.595 

.685 

60 

— 


— 

— 

.200 

.600 

.720 

80 

286 

304 

324 

344 

.250 

.600 

.750 

100 

— 

— 

— 

— 

.300 

.600 

.780 

120 

— 

— 
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Figure El(a). Acoustic Time History for Swept Tapered Tip Rotor. 
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Figure El(f). Acoustic Time History for Swept Tapered Tip Rotor. 
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Figure El(l). Acoustic Time History for Swept Tapered Tip Rotor. 
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Figure E2(g). Acoustic Time History for Swept Tip Rotor. 
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APPENDIX F 


ACOUSTIC TRENDS AS A FUNCTION OF ROTOR-LIFT COEFFICIENT 


This appendix shows noise trends with variations in rotor operating condition 
for a few microphones — microphones 2 and 6 under the rotor and microphone 3, 
located three radii in front of the rotor. The dRA measurements are shown as a 
function of rotor-lift coefficient. Table 8, which lists the order in which the data are 
presented, is repeated here for convenience. Symbols used in the plots are defined 
below. 


Symbol 


Quantity 


ALPHA 

CLR/S 

DBAU MIC 2 
DBAC MIC 2 

DBAU MIC3 
DBAC MIC3 

DBAU MIC6 
DBAC MIC6 

0MEG*R 

VKTS 

a 


rotor-shaft angle, positive aft, deg 

rotor lift coefficient, 

’ ps(nRy 

raw dBA value measured at microphone 2 
dBA with background noise subtracted, measured 
at microphone 2 

raw dBA value measured at microphone 3 
dBA with background noise subtracted, measured 
at microphone 3 

raw dBA value measured at microphone 6 

dBA with background noise subtracted, measured 

at microphone 6 

rotor-tip speed, ft/ sec 

wind-tunnel velocity, knots 

angle of shaft from vertical, positive aft, deg 
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TABLE 8 .-KEY TO GRAPHS OF ACOUSTIC TRENDS IN APPENDIX F 


Operating condition Tip planform, page numbers 



Mftp 

Maf 

Y 

Swept-tapered 

Swept 

Tapered 

Rectangular 

0.200 

0.550 

0.660 

73 



__ 

__ 

__ 

.075 

.595 

.640 

30 

— 

— 

— 

— 

.150 

.595 

.685 

60 

— 

— 

— 

— 

.200 

.600 

.720 

80 

360 

378 

396 

414 

.250 

.600 

.750 

100 

— 

— 

— 

— 

.300 

.600 

.780 

120 

366 

384 

402 

420 

.375 

.600 

.825 

150 

372 

390 

408 

426 

.400 

.600 

.840 

160 

— 

— 

— 

— 

.250 

.650 

.815 

107 

-- 

— 

— 

-- 

.375 

.650 

.895 

164 

— 

-- 

— 

— 

.375 

.685 

.940 

170 

— 

-- 

— 

— 

.250 

.700 

.875 

115 

— 

— 

— 

— 

.375 

.700 

.965 

175 

— 

— 
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Figure Fl(b). A- weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered 
Tip Rotor. 
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Figure Fl(e). A- weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered 
Tip Rotor. 
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Figure Fl(h). A- weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered 
Tip Rotor. 
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Figure F2(c). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip 
Rotor. 
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Figure F2(d). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip 
Rotor. 
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Figure F2(j). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip 
Rotor. 
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Figure F2(m). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip 
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Figure F2(n). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip 
Rotor. 
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Figure F3(b). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip 
Rotor. 
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Figure F3(e). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip 
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Figure F3(i). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip 
Rotor. 






DBflC M1C3 




DBflU Mice 





Figure F3(l). A-weiglied Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip 
Rotor. 
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Figure F3(p). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip 
Rotor. 
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Figure F4(a). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular 
Tip Rotor. 
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Figure F4(d). A- weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular 
Tip Rotor. 
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Figure F4(g). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular 
Tip Rotor. 
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Figure F4(h). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular 
Tip Rotor. 
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Figure F4(k). A- weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular 
Tip Rotor. 
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Figure F4(i). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular 
Tip Rotor. 
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Figure F4(n). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular 
Tip Rotor. 
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Figure F4(q). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular 
Tip Rotor. 
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Figure F4(r). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular 
Tip Rotor. 
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